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PREFACE. 



HISTORICAL SKETCH. 

It is noteworthy tliat the nrst geological survey by public authority 
m America was made by the ctate of North Carolina. The first sug- 
gestion of Bueh survey was made by Prof Olmsted, of the State Uni- 
versity, in 1821, in a letter to the Board of Public Improvements. Judge 
Mnrphy, however, on the part of the said Board, had observed in their 
official report for 1819, that in executing the snrveys which they were 
required to have made, ia the prosecution of various schemes of internal 

improvement, they had " attempted to render the eurveys subservient to 
the interests of science by collecting information of the geology and 
mineralogy of the state," but they had failed. 

The suggestion was renewed by Prof, Olmsted a year or two later, 
with the proposal to spend his vacations in geological excursions, and he 
asked " merely such an appropriation as would defray the expenses 
of the undertaking." The result was the passage of an act of Assembly 
in 1823, authorizing the Board of Agriculture to have such survey made, 
and appropriating for the purpose the sum of $250 a year for four years. 
The appropriation was afterwards renewed for two years. 

The survey thus ordered was partly executed by Prof. Olmsted, and 
after his removal to Yale OoUoge, was continued by Dr. Mitchell. The 
published results consist of two reports of Prof. Olmsted, issued in 1824 
and 1825, and a third on the Mineralogy of the state by his assistant, C. 
E. Eotho, of Saxony, and two reports, (1836 and 1837,) by Dr. Mitchell. 
A geological map of the eastern half of the state was also prepared by 
the former, but was never published, and has disappeared. 

The above geological reports are the first of the kind ever made in this 
country. They are of course very brief, amounting in al! to not more 
than 350 pages, and from the necessity of the case, they relate exclusively 
to the middle and eastern regions of the state, chiefly the latter. 

Dr. Mitchell continued his explorations during his vacations, on his own 
private account, and gave a summary of the result in a text book for his 
classes, published iu 1842, with a small geological map of the state, tJie 
only one hitherto published. 
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The work was resnmed, under the existing law on the subject, by Dr. 
E. Emmons, who received the appointment of State Geologist in 1852. 
He retained the office, nominally at least, until bis death in 1863, but the 
actual work of the enrvey seems to have closed in 1860, the geologist 
having been called to other duties by the exigencies of the war. Dr. E. 
Emmons Jun. was appointed Aesietant Geologist. Dr. E. has given the 
results of his work in five reports. The first, issued in 1852 relates to the 
agriciiiture of the eastern counties, and the coal of Chatham and Rock- 
ingham ; it contains 181 pages. The second report of 351 pages, issued 
in 1836, is the largest of the series, and relates chiefly to the geology, and 
particularly to the mines, of the " midland counties." It contains also somp 
additional matter on the coal fields. The report for 1858 (314 pages), 
contains a general treatise on agriculture, and about one-third of it is de- 
voted to the paleontology of the state. Two short reports appeared in 
1860, one a continuation of the snbjecit of agriculture, of 113 pages; the 
other, (95 pages), a special report on the Swamp Lands belonging to the 
Literary Board. A report on the "Woody Plants" of the state, pre- 
pared by Dr- M, A. Curtis, at the request of Dr. Emmons, was also pub- 
lished; and a "Catalogue" of the plants of the state, by the same 
author, failing of publication at that time, has been issued since the war. 
Dr, Emmons also prepared a draught of a geological map, which however 
was never published: and, at his death, there seems to have remained a 
considerable additional amount of material, (manuscript and notes, as 
indicated in some official correspondence), which has never seen the light. 

Dr. Curtis also prepared a partial report on the zoology of the state, 
which the legislature declined to publish ; and he left in manuscript an 
extensive work on the flowerless plants of the state. This eminent 
botanist has given us not only the results of his own labors and explora- 
tions, extending over a large part of a lifetime, and covering almost the 
whole territory of the state, but has collected, embodied and preserved 
the results of the scattered and fragmentary work of other, preceding 
and coteniporary laborers in the same field, both foreign and native ; 
among the latter of whom are worthy of especial mention, Groom of 
Newborn, Dr. McCree of Wilmington, Dr. Mitchell of Chapel Hill, Dr. 
C. L. Hunter of Lincoln, and Dr. Schweinitz of Salem. Dr. Curtis also 
collected an extensive herbarium, containing labelled specimens of all the 
plants of the state. This collection he hoped to see placed at the Uni- 
versity for permanent preservation and reference, as containing the types 
of all the species then known to exist in the state. One half of it has 
however already left our borders having been purchased by Dr. Gray for 
Harvard University ; and the other half, tiie flowering plants, will 



ityGoogle 



PEEFACE. 



probably find its way also to some foreign collection. By way of illus- 
trating the appreciation of such colleetione elsewhere, I quote from a 
letter of Dr. Gray, seconding an effort which 1 have several times made 
to have this herbarium purchased by the state; "For your state it ia 
invaluable, being the expotient and authority, or authentic record of Dr. 
Onrtis' naming of the trees, shrubs, &c., in his Report, — a standard 
whieirall who follow in the study, and all who are, or in the future may 
be interested popularly in your vegetable productions, will need to con- 
sidt. Wherefore in the interest of the science which I cultivate, I beg 
you to have that herbarium purchased and preserved as a part of the col- 
jections which illustrate your State Survey. It would be injudicious on 
your part to let it go out of the ^^tate, which it very soon will, if not now 
secured." And Prof. Agassiz writes, "Allow me to add my earnest re- 
commendation lo that of Dr. Gray. A.8 Director of a Museum, I have 
had every day opportmjities of testing the great value of original collec- 
tions representiiig the intellectual work of careful investigators, and no 
one has done so much to make ku«wn the plants of your state as Dr. 
Curtis; so much so that his herbarium forms in reality part of the history 
of the progress of civilization in North Carolina. On that account it 
should be preserved in your state as a precious monument of the past, 
and as a basis for future advaueemeiit. I trust yon may find no difflcnlties 
in securing it." It was uiiiortunate that any part of such a collection, 
impossible to be replaced as it is, and increasing in interest and value as 
the plants described disappear with the destruction of our forests and the 
introduction of exotic species, shonld have been allowed to leave the 
etate, but the remainder, like the sibylline books, is all the more impor- 
tant to be retained. And as the state will do nothing in the matter, it 
remains with the friends of Dr. C, and of science, and of the University, 
and of North Carolina, to take such action as they shall tliink worthy of 
themselves and of these high interests. 

The work of the survey remained suspended from the date of Dr. 
Emmons' death uniil the latter part of the year 1866, when tlie present 
incumbent resumed operations under commission of Gov, Worth. Two 
small annual reports huvc since been published, one in 1867, the other ia 
1869. The present report was offered to the Legislature in 1870, but no 
appropriation was made for its publication ; and at last, it is published, 
under a permissive resolution, out of the working fund of the survey, the 
public printer being allowed to set it up in the intervals of other work, 
■on the Lawt, Documents and Supreme Court Reports, &c., so that it has 
been on the stocks more than three years ; and it bears too many and too 
obvious evidences of the mode and conditions of its getting up. Materials 
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for a Eccond volume are in hand, and wilt be put to press duriiig the next 
year. 

A valuable paper on the minerals of the State, was also prepared hj 
Dr. Geiith, in 1871, after a full examination of the collections in the 
museiim and a visit to many of the nnost important mineral localities. 
Other brief reports have been Biibmltted from lime to time, on matters of 
special and immediate interest, as the pamphlets on the resources of the 
State, one in English and one in German, prepared for ihe Vienna Expo- 
sition, 

PBOGKESSIVE THEORETICAL TIEW. 

The following Echeme exhibits the progress of theoretical notions 
which have obtained at different times with regard to the classification of 
the formations, — the age and horizon of the rocks in the State. 
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■*Also partly Qiiatei-naiy, and partly Cretaceous. 



OBJECTS OF THE SUBVE' 



The pnrpose of the Legislature in establishing a geological survey 
eonld not be better expressed than in the message of Gov. Graham, in 
iss46 : — " I trust no consideration will induce a longer delay in directing 
an Agricultural, Geological and Mineratogicai Survey of the State. Three- 
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fourths of our sister states have now in progress, or have floished like 
examinations of their territories. And in every instance, it is believed 
that they have not only added to the treasures of science, hut have been 
attended with important and nsefui discoveries. Many valuable minerals 
are already known to exist in various sections of the stute; and a further 
exploration cannot fail to bring to light other resonrees, and greatly favor 
the pursuits of Mining and Manufacturing; while a minute examination 
of our soils by persons uniting science and practical skill in agriculture, 
will he productive of irnproveaient in tha: useful branch of industry." 
The impnrtance of such a survey had been previously often urged by 
the leading minds of the state ; notably, by Judge Murphy, Gov. Dud- 
ley and Gov. Morehead, the latter declaring his conviction that " The 
same amount of money could not bo so usefully applied in any other way 
as in procuring these surveys." Similar views held by the statesmen of 
the previons geaGration had led to the former Survey, already described, 
which has given North Carolina the enviable position of the pio- 
neer in a work which is now urged forward among all the enlightened 
nations of the world, as the highest and most immediate and indispeu- 
sible means of industrial progress, and has become an index and measure 
of civilization. And it is worth a digression to note here, that however 
backward our state may be in some things, there have always been among 
us at least a few sagacious statesmen and patriots that kept in the very 
van of the world's progress, and pointed the way even to the leadership 
of that progress on our continent ; but they lacked support, — they were 
ahead of their time. Witness, besides the lirst establisiiment of a geologi- 
cal survey, the erection at Chapel Hill of the first Astronomical Obser- 
vatory in America, the foundations of which still remain, and the intel- 
ligent and urgent advocacy by Dr. Caldwell (see " Carlton Letters ")j 
and the energetic attempt by Judge Murphy and others towards the exe- 
cution, of schemes of internal improvement which were equal in concep- 
tion and superior in practicability, to that of Clinton, which has given to 
Now York the commercial and financial leadership of the eontinunt, or 
that of Washington (the Chesapeake & Ohio Canal), which would have 
transferred that leadership to the mouth of the James — , schemes which, 
had they been carried out, would at least have made North Carolina the 
" Empire State" of the South. 

The objects of the Survey are expressed with some particularity in the 
authorizing act of 1872. It is as follows : 

i. The Governor shall appoint a suitable person to conduct under the 
supervision of himself and the Literary Board, a Geological, Mineral- 
ogiciil. Botanical and Agricullural Survey of the State. 
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2. The person appointed shall examine and survey each and every 
county of the State, and ascertain the ditferent geological formation of 
each county and section of the state ; the nature and character of its 
soils, and the best njode of improving the same ; the natare and kind of 
its productions and their relative position and values; its facilities for 
manufactories; the extent and value of its water power ; the character 
and value of its timber, and all other facts connected with its Geology, 
Mineralogy, Botany and Agriculture, which m^y tend to a full develop- 
ment of the resources of the state ; and such pei-son is autli )rized to em- 
jjoy as many proper agents and assistants, to bo approved by the Gov- 
ernor, as may be necessary to enable him speedily and successively to ac- 
complish the objects committed to his charge ; and he shall from time to 
time communicate to the Governor, to be by him communicated to the 
Legislature, a report or reports in wrjting, setting forth fully the resalts 
of his Survey ; which reports shall be published under the siipurvisioo 
of the Governor and Board of Literature. 

3. The expenditnres incurred by said Survey shall not exceed five 
thousand dollars per annum, to be paid by thePnblic Treasurer, npon the 
warrant of the Governor, ont of any moneys in the Treasury not other- 
wise appropriated, 

4. The person making such survey shall deliver lectures upon the sub- 
jects committed to his charge, in the villages through which he may 
pass; Provided, that he shall not thereby delay bia other duties. 

The S30pe of the Survey, it is obvious from the law, is very wide; it 
plainly includes in its purview whatever relates to the materia! develop- 
ment and progress of the state. 

PROGRESS AND CONlJlTION OF THG WORK. 

As will be seen from the report, much attention has been given to Ag- 
riculture. A laboratory was opened and furnished several years ago, and 
several chemists have been at work, one at least, for a considerable part 
of the time, and a large nnmber of minerals, marls, soils &c, analyzed, 
And under an act of Assembly passed two years since, the inspection and 
analyses of commercial fertilizers was added to the labors of the office; 
hnt this work makes no show in the report. As a kno'.vledge of the lead- 
ing features of climate is essential to intelligent agricnltnre, and is re- 
qnired by the intelligent immigrant, observatories have been established 
and furnished, and observations procured at more than two dozen sta- 
tions, distributed over the entire territory of the state, with a view to the 
discovery of the controlling elements of the regional and local climates, 
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and some of the results are presented in this volume, both beeanse they 
are valuable in themselves, (although the observations in many eases cover 
a period of only two or three years), and because they show the object 
and utility of such observations as no more statement could do, and so, 
may promote the continuance of them at certain stations and their estab- 
Hahraent at others, where it has not been possible to find, or to excite, 
interest enough for that purpose hitherto. 

Much labor has also been expended in working out the topography, 
and in correcting the geography of many sections of the state, both be" 
cause these are matters connected very directly with the development of 
our system of internal improvements, and because tlie existing maps of 
the state are, in some parts, so grossly inaccurate as tu render their re- 
conslruction absolutely necessary to any intelligible location or successful 
prosecution or presentation of geological work. A large amount of ma- 
terial is in hand, in the form of field notes, of a primary triangulation of 
the western hah' of the state, and also of copies, which have been col- 
lected from all quarters, of old surveys,— of railroads, turnpikes, canals 
and rivers, which remain to be worked up for presentation in another 
volume. The triangulation will be ultimately connected with that of the 
Coast Survey, and of the river surveys made by the U. S. Engineer 
Corps, of which copies have been procured by courtesy of Prof. Hilgard 
and of Gen. Humphreys. 

Special attention has been given also to the subject of the state's re- 
sources in iron ores and the existing facilities for their reduction, and 
maps and sections are given of some of the more important ore beds, 
&c. The subject is by no means exhaustively treated, as there are many 
ore depoBits of which only the locality is Icaown ; and donbtless many 
more which are yet to bo discovered. 

The department of Mineralogy has been very fully worked np by Dr. 
Centli, by means of the large amount of material in the State Musenm, 
and his own private collection, which is very rich in Korth Carolina 
species, and Dr. G. also visited with me many of the more important 
mines and mineral localities, from the Cape Fear to the Nolechucky— - 
from Bnckhorn to Cranberry. The results of his studies are given in 
Appendix C. A more popular presentation of the subject by him, in its 
economical aspects, was published in a separate paper three years ago. 

The subject of Litho!ogy has not been reached for special or minute 
study until the present year, and the results can only be presented at a 
later date. This is unfortunate, as there are many points of great interest 
which only such minnte and thorough study of the Hthological characters, 
the composition and structure of the rock masses, can satisfactorily de- 
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termine. This ia especially true of the older eryatalline formations, 
which are so extensively developed in this state. The most obscure of 
all the tracts of these rocks is that which was denominated the Salisbury 
and Oreensboro Granite by Dr. Emmons; yet, as circnmetanees have 
necessitated the giving of an almost exclusively practical direction to the 
work of the Survey hitherto, except so far as volunteer work is uon- 
cerned, this interesting series of roeks lias passed without even a complete 
or systematic reconnoissaitee. 

This bolt of roeks appeared to be sufficiently distinct in some of its 
obvious characteristics from both tbe Ilnrunian and Laurentian, to justify 
its separation from both (partially) ; and the general outlines given by Dr. 
Emmons have been preserved, as they were confirmed by my own obser- 
vations, made in a number of incidental cross-sections. And in the chap- 
ter of Outlines, besides some obsei'vatious of my predecessors, its salient 
features are briefly sketched. But Prof Jnlien, of Coiumbia College, is 
now at work upon the series, and it is hoped that his study of them 
from the point of view of lithology, will throw important light on their 
geoiogical relations hitherto set down conjectnally. 

The Surface Geology of the state has been studiod with much care and 
in considerable detail, but for want of funds for illustration, the discus- 
sion of the subject was restricted to the narrowest limits, as it would 
not be practicable to convey an adequate impression of it without dia- 
grams. It is hoped that this difficulty may be removed in the publiea- 
tion of the next volume. 

And, in gene^^al, this volume may be considered, in part, as a sort of 
resume' of the whole subject of the geology of the state, as far as worked 
out, the labors of my predecessors being freely used and embodied with 
my own ; and this course seemed the more needful, as the former reports 
of the Survey are out of print, and, from tbe smallness of the editions 
printed, are little accessible. (And among those who have contributed to 
the general store of information on the subject of the mineralogy of the 
state, besides such as have been officially coimected w;th tbe Survey at 
various times, there are several gentlemen whose names deserve special 
mention, particularly Gen. CIiTigman, who has kindly contributed much 
valuable information on tbe discovery and localities of minerals, acknowl- 
edged in Dr. Genth's Appendix, — and Dr. C. L. Hunter, of Lincoln 
county, who has made some interesting discoveries of minerals in his 
region, and who also kindly placed his iuformation at the service of the 
Survey). 
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TISKS OF THE SUB VET. 

Tlie benefits of a geological survey liave come to be recognized in all 
civilized communities. Tbey are two-fold, positive and negative. In 
this state they are seen in the discovery and development of mineral 
wealth, — coal, iron, copper, &a., in preventing or diminishing wasteful 
and ill-advised and ruinoua enterprises. Several single mines, — of cop- 
per, of iron and of coal, whose development is due to the operations of 
the Survey have brought into the state an amount of capital many times 
greater than the whole cost of the work. More than a million dollars, 
for example, has been invested in four or five such mines within the last 
three or four years, and only a beginning has been made. And I make 
no doubt that in the repression and prevention of mistaken adventures, 
the pecuniary value of the work has been still more important. And 
many who live in the eastern section of the state will readily under- 
stand that the most important function of the Survey is found in the di- 
rection of agriculture; — the saving to the farmere of that Bection in one 
year in the matter of commercial fertilizers alone is counted by hundreds 
of thousands; without mentioning the direct benefits, from the analysis 
of marls, peats, &s., and the extonsion and direction of their use. And 
the educational value of the work is greater than can easily be stated ; 
and the influence on immigration and the general influx of business, 
capital, and the bettor class of population is far greater and wider and 
subtler than is commonly imagined. 

SURVEYS OF OTHER STATES. 

For the information of those who tliink the work expensive, the fol- 
lowing facts are given by way of showing the comparative cost of 
similar work in some of the other States. 

The great survevs of New York, Massachusetts and Pennsylvania, 
with their magnificent folios of reports, are matters ol world-wide note. 
The latter state has just entered on a new survey with an annual appro- 
priation of $35,000, and baa a corps of twenty geologists at work, under 
the directorship of Dr. J. P. Lesley, one of the ten geologists of the 
former survey. The state of Ohio expends about $20,000 per annum on 
her survey, and has eight or ten assistants, under Dr. J. S. Newberry aa 
Chief, And in addition, the cost of publishing the first volume of the 
report was $83,000, and an appropriation of $60,000 was made to cover 
the expense of publishing the second volume. The cost of the entire 
work, in about four and a half years, was $256,000. 
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The state of Michigan appropriated $20,000 for llie publication of a 
single report, embracing a few counties, — tbe iron and copper region 
bordering Lake Superior. 

The California snrvey, under Prof. Whitney, was conducted on a like 
liberal scale. The following is a copy of the appropriating clanse of the 
law for a portion cf the time ; 

"The following suma of money are hereby appropriated ont of any 
money in the State Treasury, not otherwise appropriated, for tlie prose- 
cution of a geological atirvey of the state, for the sixteenth and seven- 
teenth fiscal years: For salary of State Geologist, nine tJiousaud doilars, 
to be drawn monthly on the last day of each month ; for the salary of two 
Aasistante, $6,600, to be drawn in the same manner as the salary of the 
State Geologist; for publication of two volnmes of reports, six thoneand dol- 
lars ; for office-rent, and expenses of survey in mining district, and experi- 
ments on ores, and all incidental expenses of work, ten thousand dollars, 
to be drawn, one half each fiscal year." 

The State of Missouri appropriates $20,000 per annum for work, and 
$9,000 for publicalion of the report of one year's operations. 

Georgia has started with an appropriation of $13,000, and employs a 
corps of eight geologists, chemists, &c. 

Kontncky expends about $20,000 per annum for the work of her survey. 

Ifew Jersey, with a territory about one seventh of the size of North 
Carolina, and with railroad eommunication to nearly every county, (so 
that the whole State can be traversed in a few days,) expends $5,000 per 
annimi, and $6,000 for printing a report, of a single volume. 

In North Carolina $5,000 covers all expenses, — salaries. Museum rent, 
field work, laboratory, &e., and ^'uhlication, in large part. 



ASSISTANTS. 



Prof. T. A. Conrad and Prof E. D. Cope, whose papers are given in 
the Appendix, have kindiy given their help without remuneration. They 
have made two visits each to the State, in order to work up the material 
collected in the Museum, and have also spent some months in the field. 
Eev. C, J. Curtis and Capt. W. Cain, of Hillsboro', rendered me im- 
portant aid in the topographical work, giving two seasons each. The last 
named gentleman has also given much assistance in the office work, as 
Civil Engineer, — in making maps and sections and reducing the barometri- 
cal and astronomical observations. Dr. F. A. Genth has worked up the 
Mineralogy, furnishiug two valuable papers on the subject as above 
stated,. one of them given in the Appendix. Mr. G. B. Hanna has done 
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most of tlie chemical wurk of the Survey, analj'zing a great niunljer of 
marls, soils, minerals, mineral waters, &c. He labored more tlian a year 
ill the laboratory of the Survey, and has since given us the intervals of 
iiis work in the Government Assay Ottiee. To his laithfiil and accurate 
labors this volume owes nni;;b of wliatever interest or value it may have. 
Prof. E. H. Bogardua, of the New Jt^reey Survey, has also made a con- 
siderable number of the soil and marl analyses, which Appear in this re- 
port. Rev. C. D. Smith has prepared, under the auspices of the Survey, 
two papers on the geology of some of the western counties. They will 
be found in the Appendix, Mr. W. D. Cooko, Mr. George Jordan and 
Mrs. C, P. Spencer have given much valuable lielp in the office, in the 
making of maps and diagrams and computati'>ns, and in arranging, label- 
ling and cataloguing the cabinets. And in the meteorology I have had 
the volunteer assistance of more Ihan a score of public spirited citizens, 
in all parts of the State; through their intelligent and patriotic co-opera- 
tion I am enabled to present some interesting and valuable facts concern- 
ing the climatology of the State. The following persons have given their 
aid in this direction ; 

Mr. J. M. Woodbouse, Currituck county. 

Mr. R. N. Hines, Edenton. 

Dr. Richard Berry, Newborn. 

Dr. Charles Duffy, Jr., Newbern. 

Mr. James Ruraley, Beaufort. 

Rev. Daniel Morrell, Wilmington. 

Rev. J. M. Sherwood, Fayetteviile. 

Mr. J. M. Sherwood, Jr., Fayetteville. 

Mr. R. H. Austin, Tarboro'. 

Mr. T. A. Ciark, "Weldon. 

Mr. W. H. Murdock, Raleigh. 

Mr. P. A. Wiley, Raleigh. 

Dr. W. R. Hicks, Oxford. 

Mrs. C. P. Spencer, Chapel Hill. 

Mr. S. A. Howard, Greensboro. 

Mr. Ct. B. Hanna, Charlotte. 

Dr. T. A. Allison, Statesville. 

Dr. John A. Allison, Statesville. 

Dr. R. L. Beall, Lenoir. 

Mr. E. S. Gilmer, Mt. Airy. 

Dr. W. B. Council, Boone. 

Mr. J. S. Hill, Boone. 

Mr. J. H. Greene, BakersviUe. 
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Dr. J. T. E. Hardy, Aaheville. 

Dr. J. G. Hardy, Asheville. 

Dr. E. J. Aston, Asheville. 

Mrs. D. D. Davies, Jackson Co. 

Mrs. Albert Siler, Macon Co. 

Prof. Wm. "Real, Murpliy. 

Mr. J. N. Smith, Scotland Neck. 

Dr. diaries Jas. O'Hagan, Greenville. 
Several of these have recently uoinmericed their observations, some of 
them in place of others who have discontinued, and some in new local- 
ities. The results of their labors will come into the next volume. 

And in addition, I take occasion here to acknowledge the hospitality, 
the courtesy, the intelligent interest, and the invatnable assistance in 
various ways, rendered by a large number of public-spirited citizens in 
every part of the state, while prosecuting the work in their vicinity. 

And in fine, as to tJie abort-comings of this report, (and I am but too 
conscious that they are many and not small), I will simply say that the 
work of the Survey, in all its stageSj to and through the tedious and 
wearisome process of publication of tliis volume, has been prosecuted 
nnder untoward conditions, discouragements, disheartening obstructiona 
and depreciations which have far more than countervailed the interest 
and pleasure of the work itself, (great as these are), and have rendered it 
a burden ahnost beyond endurance, so that it would have been thrown 
off long ago, but that I was under the necessity of giving to the public 
the results of labor already performed, and even of completing certain 
departments of the work partly executed. Another volume shall contain 
the remainder of the results of the field notes already in hand and of 
snch additional work as is absolutely necessary to complete those parts of 
the survey w^bich are too far advanced to be given up without serions loss, 
and then I have neither patriotism nor devotion to science enough to 
continue a labor, sufficiently onerous in itself, which, in addition, must be 
conducted under conditions which seem so incurably malign. 
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INTRODUCTION. 
OH^FTBB I, 



Situation.— The State of North Carolina is situated on the Atlantic 
slope of the Appalachian monntains, in the middle latitnde of the United 
States, half way between Lake Eric, (the boundary of Canada,) and the 
Gulf of Mexico, heinji; included (nearly) between the parallels 34° 
and 364° north latitude, and between the meridians 75^° and 84J° 
west longitude, and extending from the sea coast to the crest of the 
Smoky mountains, which is the highest portion of the Appalachian 
range. 

Area, t&c. — The extreme length of the State from east to west is 4S5 
miles, and the greatest breadth 188 milee, and its area 50,700 square miles ; 
which is a little more than that of New York, almost exactly that of 
England, and just one fortieth of that of all the (37) States, (nearly the 
average size, therefore), and one seventieth of the area of the United 
States and Territories, and onc-thouaandth part of the land snrface of the 
globe. 

Sub-J)ivisio7is. — The State ia divided into 93 counties, the average area 
of a county being between 500 and 600 square miles, or about 23 miles 
square. 

Bcnindaries.- — The State is usually described as bounded on the north 
by the parallel of 36° 30' which divides it from Virginia; on 
the south by a line rnnuing north-west from Goat Island, on the coast, 
(latitude 33° 515'), to the parallel of 35° and then along that par- 
allel to Tennessee; and on the west by the Smoky mountains. These 
are the limits claimed by the State itself in the Revised Statutes. In fact, 
the matter is not nearly so simple. It is highly probable that tho only 
portion of the State boundary which is known, or ascertainable with any 
thing like accuracy, is the eastern or oceanic, and a small part of the 
Western. A few thousand miles of territory, more or lees, seems to have 
been a matter of so small moment to the forefathers of tho Common- 
wealth for the last hundred years, that no care has been taken to secure 
the location of lines even approximately accordant with the boundaries 
claimed; or indeed the location, in any proper sense, of any boundaries 
at ail, where nature has not taken the trouble to fix them for us beyond 
a peradventure. 

14 
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^ (iEOLOGY OF NORTH CAKOLINA. 

The first and only scrioua attempt to ascortain the iiortlierii boundary 
was that made in 1728, by Vol. Wm, Byrd and othore, eommiasioners on 
the part of the two colonies, acting nnder royal authority. From the 
account given by Byrd of this undertaking, it appears that they started 
from a point on the coast whose position they determined by observation 
to be in 36° 31'., north latitude, iind ran due west, (correcting for 
the variation of tlie eompasa), to Nottoway river, where they made an 
offset of a half mile, to the mouth of that stream, again running west. 
The line was run and marked 242 miles from the coast, to a point in 
Stokes county, on the upper waters of the Dan river, (on Peter's creek), 
the North Carolina Commissioners accompanying the party only about 
two-thirds of the distance. Beyond this point, the ]ine was carried some 
90 miles by another joirit commission of the two colonies in 1749 ; this 
survey terminating at Steep Bock creek, on the east of Stone mountain, 
and near the present north-west corner of the State, estimated to be 329 
miles fi'om the coast. In ITTO the line was taken up again at a point on 
Steep Eock creek, determined by observfltion to be on the parallel of 
36° 30'., (the marks of the previous survey having disappeared en- 
tirely,) and carried west to, and beyond Bristol, Tennessee. This last is 
known as the Walker line, from one of the commissioners of Virginia, 

These ]ines were run and the latitude observations taken with very 
imperfect instruments, and the variation of the compass was Httle under- 
stood ; so that it was not possible to trace a parallel of latitude. The line 
besides was only marked on the trees and soon disappeared, and as the 
aettiemeuts were very scattered, the location soon became matter of vague 
tradition and presently of contention and litigation, so that in 185S, at 
the instance of Virginia, commissioners were appointed to redocate the 
line from the end of the Byrd survey, westward ; but for some reason 
they did not act. In 1S70, eommisi?ionera wore again appointed by Vir- 
ginia, and similar action asked on the part of this State ; and the proposi- 
tion was renewed in 1871, but ineffectually, as before. In all these 
numerous attempts to establish the lino of division between the two Col- 
onies and States, the intention and the specific instructions have been to 
flficertain and mark, as the boundary of the two States, iheparallel of 
36° 30'. The maps published towards the end of last century by 
Jefferson and others give that parallel as the Hne ; and tiie Bill of Eights 
of North Carolina claims that "all the territory lying between the line 
above described, (the line between North and South Carolina), and the 
southern line of the State of Virginia, which begins on the sea shore in 
36° 30' north latitude, and from thence runs west, agreeably to 
the charter of King Charles, are the right and property of thie State," 
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But it appears from the operations of the United States Coast Survey, at 
both ends of the line, that the point of beginning on Ourritnek Inlet, in- 
stead being, aa so constantly assumed, in latitvide 36° 30' or as deter- 
mined by the surveyors in 1738, 36° 31' is 36° 33' 15" and the western 
end, (of " the "Walker line " of 1779, at Bristol, Tenn.), 36° 34' 95.5". 
It is stated in Byrd'a Journal that the variation of the compass was ascer- 
tained to bealittlolesB than 3° W. (The magnetic chart of the United 
States Coast Survey would make it A) And no account is given of any 
snbseqnent correction ; and if none was made, at the end of the line sur- 
veyed by him, the course would have been in error by nearly 3°, as the 
amount of the variation in this State changes a little more than 1" for 
every liundred miles of easting or westing. So that the northern boun- 
dary of the State as run, is not only not the parallel of 36° 30' but is far 
from coincident with any parallel of latitude, and must be a succession 
of curves, with their concavities northward, and connected at their ends 
by north and south offsets. 

The southern boundary, between thia State and South Carolina 
and G-eorgia, was first eetablislied by a joint colonial commission in 
1735 to 1746. The commissioners run a line from Goat Island on the 
coast, (in latitude 33° 56', as supposed), N. W, to the parallel of 35" 
according to their observations, and then due west to within a few miles 
of the Catawba river, and here, at the old Salisbury and Charleston road, 
turned north along that road to the southeast corner of the Catawba Indian 
Lands. This line, re-survcyed in 1764, was afterwards (in 1773,) continued 
along the eastern and northern boundaries of the Catawba lands to the point 
whore the latter intersects the Catawba river, thence along and up that 
river to the mouth of the South Fork of the Catawba, and thence due 
west, as supposed, to a point near the Blue Ridge. This part of the line 
was re-snrveyed and confirmed by commissioners underacts of Assembly 
of 1803, 4, 6, 13, 14 and 15, and continued west to and along the Saluda 
mountains and the Blue Hidge to the intersection of the "Cherokee 
boundary" of 1797, and thence in a direct Sine to the Chatooga river at 
its intersection with the parallel of 35°. From this point tho lino was 
ron west to the Tennessee line, between this State and Georgia, in 1807, 
and confirmed and established by act of 1819. 

The boundary between this State and Tennessee was run, according to 
the courses designated in the act of 17S9, entitled "An act for the purpose 
of ceding to the United States certain western lands therein described," 
(the State of Tennessee), that is, along the crest of the Smoky mountains, 
from the Virginia line to the Cataluche river (in Haywood county), in 
1799, under act of 1796. It was continued from this point to tho 
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Georgia line in 1821. The commissioners who completed this line at 
the date last mentioned, instead of following their instructions, di- 
verged from the crest of the Smoky (Unaka) mountains at tlie inter- 
section of the Hiwassee turnpike, and run due South to the Georgia 
line, thereby losing for the State the valuable mining region since known 
as Duciktown. 

And as to the Southern bonndarj, the point of beginning on Goat Island 
is in latitude 33° 51' 37" aa shown bj' the Coast Survey, and 
instead of running from Goat Island Northwest to latitude of 35° and 
thence along that parallel, it appears from the South Carolina geographical 
State survey of 1821-25, that the course from the starting point is north 
47° 30' west., and instead of pursuing the parallel of 35, it", turns 
west about 10 miles south of that line, and then on approaching the Ca- 
tawba river, turns northward pursuing a zig-zag line to the forks of the Ca- 
tawba river, which is about 12 miles north of that parallel ; and from tliis 
point to the mountains, the boundary line (of 1772) runs, not west, but 
IS. 88° W., bringing ita weBtcrn end about 17 miles too far north, an 
reaching the (supposed) parallel of 35° at a distance of about 130 
miles west of the Catawba river. The loss of territory to the State re- 
sulting from these singular deviations is probably between 500 and 1000 
square miles. These lines having been marked only on the trees, (ex- 
cept at a few corners, or road crossings, where stones were set up), have 
been obliterated by time and are for the most part un ascertain able, and 
often give rise to interminable litigation. The time seems to have come 
when the boundaries of the State should be ascertained with scientific 
exactness, and marked by some permanent indications. 

Population Statistics. — The census reports of the United States show 
the population to have been, in 1870, 1,071,361. Of this number 678,- 
670 are white, and 392,891 colored. The rate of increase of the popula- 
tion deduced from the data of former census reports, would give about 
50,000 more than the above aggregate ; this number may, therefore, be 
taken as the approximate loss of population lattributable to the late 
war. The foreign popnlation numbered, in 1870, only 3,029 ; about one- 
third of the number being from Germany, one-third from Great Britain 
and Ireland, and the remainder from the following coimrties, the number 
contributed by each, varying from more to less in the order in which 
they are given, viz ; British America, Switzerland, France, Sweden, 
West Indies, Italy, Holland, Austria, Portugal, Hussia, Spain, Denmark, 
Poland, Belgium, Norwaj', Bohemia, China, Mexico and Hungary. The 
number of persona to a square mile is, in round numbers, 21. The cor- 
responding number tor Massachnsetta, the most populous State, is 187 j 
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the average for all the States is 19, and for tlie United States and Terri- 
tories 11. The ratio for England was, in 1851, 332, and is now proba- 
bly about ioO ; that for the entire globe about 23. The number of fami- 
lies in North Carolina is 205,970 ; which gives 5,20 persons to a family. 
The number of dwellings is 202,60i ; persons to a dwelling, 5.29. The 
corresponding figures for New York are 898,722-4.88, and 688,559-6.37. 
Industries. — More than three-fourths of the population of the State 
are engaged in agricnlturo ; one-seventh in professional and personal ser- 
vices ; one-eighteenth in manufacturing, mining and mechanical opera- 
tions, and one thirty-fifth in trade and transportation ; or, to give the 
numbers more exactly. 



Engaged in all classes of occupations, 
" in agriculture, 
" in professions, &e., 
" in manufactures, &e., 
" in trade, &c., 



351,299 
269,238 
51,290 
20,592 
10,179 



Agriaulture. — The total number of acres in the State is 32,450,560. 
Of these 19,835,410 are included in farms ; 5,258,742 acres being under 
cultivation, and 14,576,668 unimproved. 

The totol number of farms is 93,565 ; the average size, 212 acres. 



The miinber of farms under 3 
" " " between 



Sand 


10 ac 


10 and 


20 ' 


20 and 


60 ' 


50 and 


100 ' 


100 and 


500 ' 


600 and 1000 ' 

000 



293 
6,744 
14,257 
35,280 
22,167 
13,819 
889 
116 



It will be observed that nearly nine-tenths of them contain less than 
100 acres. 

The principal agricultural products are, in the order of their money 
value, as follows, viz : 



Indian corn, 

Cotton, 

Wheat, 



18,454,215 bushels. 

144,935 bales. 
2,859,879 bushels. 
3,220,105 " 
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Tobacco, 11,150,087 pounds. 

Kice. 2,059,280 " 

Potatoes (Swett), 3,071,840 bushels. 

Potatoes (Irisb), 3,738,803 " 

Poas, &c., 532,799 " 

Naval Stores, (value) S,338,30& dollars. 

Orchard products, '■ 394,749 " 

Forest products, " 1,089,115 " 

Miuirg products, " 638,302 " 

Pislieriea products, '■ 265,839 " 

To theso add rye, barley, buckwheat, hay, wool, sorgluim, maple sugai', 
honey, wine, cheese, batter, &c. 

The total annual value of farm products ia $57,849,940. It is apparent 
that the leading crops are the cereals ; next to these in value, arc the 
market crops, cotton and tobacco. 

The production of all these crope, except cotton, has largely diminish- 
ed since the war, that of Indian corn having fallen off nearly 12,000,000 
bushels, wheat 2,000,000, tobacco more than 20,000,000 pounds, and rice 
inore than 5,500,000. The production of the sweet potato has also been 
reduced to one half, and that of peas and beans to one-fourth of the 
quantities given for 1860. 

Manufactures. — Agrieidture being the leading occupation, as above 
stated, manufactures have always occupied a secondary and subordinate 
place. But the facilities for many branches of manufacture are unsur- 
passed. Among the advantages may be mentioned first, an unlimited 
water power ; second, an abundance and wide distribution of fuel ; third, 
a wide range and great abundance of raw materials at hand, as cotton, 
tobacco, lumber of all sorts, iron and other ores, and a great variety of 
farm products ; fourth, abundance and cheapness of labor ; fifth, facili- 
ties for producing everything required by a manufacturing population ; 
and sixth, 'a favoring climate — no obstructive ice. And as a matter of 
fact, those few capitalists who have embarked in enterprises of this sort 
find them very profitable ; as for example, the cotton mannfaetnrer, whoso 
profits often exceed 20 per cent. 

The following list of manufactures will show that already some atten- 
tion has been diverted from the production of cotton and tobacco to the 
more profitable business of converting these and other agricultural pro- 
ducts into more valuable forms : 
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Matei'ials. No. of Factories. Annual I'roducts. 

Cotton, 36 $1,345,052 

Tobacco, 110 718,765 

Turpentine, 147 2,338,309 

Lumbov, 5:^3 3,107,314 

Iron, Wool, Piiper, Wood, Leather, &c., 13,315,636 



$19,55!),a 



It will be observed, by comparing the products of tlio different States, 
that in ore article, turpentine, {Naval Stores,) this State produces two- 
tiiirde of the total made in the United States, 

An examination of the ecnsiis tables will show tho notable fact that 
almost every crop produced in the United States is found in one region 
or another of this State, so that the widest diversification of industries is 
practicable. Corn, cotton and tobacco, however, still occupy too much 
attention; fruits, grasses, stock and grapes {especially), far too little. 
Fruits thrive remarkably in all parts of the State, the apple especially in 
the West, attaining there a degree of perfeetJon not surpassed on the 
continent. The best graescs (and clover) grow abundantly and almost 
spontaneously in the mountains, and with moderate culture in all parts of 
the State* The vine flourishes in every section, and several of the best 
known American grapes originated here, as the Catawba, Isabella, Lin- 
coln and Scuppernong. 

Commerce. — The number of persons engaged in trade cf all kinds, as 
seen from the tables of ooupatiims above, is remarkably small. There 
are' consequently no large dries or controlling centres of trade, the ex- 
terior commerce being carried on directly from nearly al! sections of the 
State with Norfolk, Baltimore and New York. The principal seaport, as 
well as the largest city, is Wilmington, near the month of the Cape Fear 
river. Its population is nearly 20,000, and the amount of its exports 
which are rapidly increasing, is now aboot $13,000,000 in value, chiefly 
in naval stores, lumber and cotton. Newborn, near the mouth of Neuse 
river, is the next in rank for size and commercial importance ; population 
ahont 10,000. The non-commercial character and habits ot the people 
are sufiiciently illustrated by the fact that the best harbor on the coast, at 
Beaufort, is scarcely used at all. 
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CH[^3?TER II. 

PHYSICAL GEOGRAPHY. 

TOPOGRAPHICAL. 

General Topographical ^eatures.^The topography of North Carolina 
is anything but monotonsiis. In fact, there is the greatest variety of to- 
pographical features to be found anywhere within an equal area. 

Its land surface ia diversified by mountains, plateaus, valleys, plains, 
hottOTfis, swamps, savannahs, iaUmds and sa/nd dunei. Its water surface 
is made up of springs, natural wells, ponds, lahes, Greeks, rivers, hays 
and sounds. 

Mountains. — The great continental system of the Appalachian moun- 
tains, which forma the barrier of the Atlantic ocean near the eastern 
margin of the continent and extends a thousand miles, almost from the 
mouth of the St. Li.wrence to the Gulf of Mexico, reaches its greatest 
elevations and develops its grandest features in this State. The system 
is represented here by two great parallel cliains, — the Smoky Mountains 
and the Blue Kidge, with a network of heavy cross chains connecting 
them, and numerous spurs thrown off to the east and south, some of 
them as high as tho parent chain, and some more than fifty miles 
long. There are also several other disconnected minor chains to the 
eastward, having the same general trend as the Appalachians and the eea- 
coast. These different systems will be best studied in connection with 
the special features of the several sections of tho State to whlcli they 
belong. 

Plateaus. — Between the maiuehainsof the Appalachians and tJieir spurs 
and cross chains, are many comparatively level benches, or areas of table- 
land, or plateaus, some of them hundreds of square miles in extent, and 
2,000 to 4,000 feet high. These all belong to the western divishin of the 
State, and will be described in that connection. 

Valleys. — The cross chains and mountain spurs above mentioned are 
separated by deep palleys, which liave been channelled out by the rivers 
which flow through tliem. And the great rivers which drain the middle 
and eastern sections of the State, have likewise carved out for themselves 
wide valleys, many of which embrace frequent and large tracts of nearly 
level territory, and extensive stretches of 

Bottoms. — These level tra'^ts arc found along the margins of the 
streams uf all sizes in all sections of the State, and constitute a very 
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notable feature of its landscape, and also a very important element of its 
agricultural wealth. 

Swamps. — These are mostly confined to tlie counties near the Atlantic 
border. Tbey are so extensive and constitute so peculiar a characteristic 
of that region as to demand special study when we eome to the descrip- 
tion of that portion of our territory. In this section also are found 

Savannahs. — These are simply small prairies. They will hedeseribed 
in connection with the special topography of the region. 

Jiivers— -with their network of tributary c/'eefe and springs, "which 
run among the hills," abound every where, while natural wdls, ponds, 
lakes, bays and sounds are limited to the coast region,. 

JVatural Divisions. — In a general view the State may be described as 
consisting of two parts ; one, a rugged, mountainous plateau, of 3,000 to 
4,000 feet elevation lying between two heavy chains of the Appalachians » 
the Smoky Mountains and the Blue Ridge ; the second, a long slope ex- 
tending from the eastern edge of this plateau to the Atlantic. But as 
this slope subdivides itself naturally into two parts, it is perhaps better to 
describe the whole as consisting of three co-ordinate divisions, viz : the 
plateau above mentioned, the middle region, or hill country, and the 
champaign or coast region ; or, by their relative geographical position, 
western, middle and eastern. 

The Easteeh Division extends from the coast about 100 miles to the 
lower falls of the rivers, and constitutes nearly two-fifths of the area of 
the State. This region is for tlio most part nearly level, or very gently 
undulating, except along the river courses, on the upper reaches of which 
rise bluffs and email hills. Its slope seaward is between 1 and 2 ieet to 
the mile, and it is occupied geologically by the (sensibly) horizontal strata 
of the Post Tertiary and Tertiary formations, which consist of uncom- 
pacted sands, clays, marls and gravels in various commixture, and is di- 
vided by the southeasterly course of four or live large rivers into as many 
parallel zones or broad flattisli swells, which shed their drainage waters 
northeast and southeast, by a system of small tributaries, into the larger 
streams. As may be seen by reference to a map, the water-shed, or crest 
of these zones lies much nearer to their northeastern margin, dividing 
them into two very unequal elopes, or drainage areas. 

In the beginning of my explorations in this region the question was 
often asked, by the more observing and intelligent citizens, why the 
bluffs and high banks are always found on the south side of the rivere, 
and Ihe swamps and low flats on the north. I did not know, and indeed 
doubted the fact. But my attention being called to it, the observation 
was soon ascertained to be valid to a very remarkable extent. Anotlicr 
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question was also frequently asked which presented a difficulty not ob- 
Tiously connected with the former, viz; why the marl beds, (Miocene 
shell beds), are foniid only on the south side of these large vivere. This 
observation was also very soon verified as to its general application. Pur- 
suing the snbjeet, it was soon noticed that, as a con sequence of this topo- 
graphical structure, the great roads as well as the towns and residences 
on these streams are located very generally on the same side, as may be 
seen by a glance at the map of the State. Another curions point may 
also be noted here, each of these rivers, between the point where it enters 
the champaign and its month, makes a gradual sweep towards the south, 
(some of them more than one); so that they consist of one or more 
curves, whose convexity is turned southward, presenting the appearance 
OQ the map of a sneeession of catenaries, A cross section of these inter- 
fluvial zones will present about the following appearance : 



Ideal section across the Eoanoke, Tar, Neuse and Cape Fear Ttivers ; 
d, Cretaceous; c, Eocene; b, Miocene; a. Quaternary. 

In seeking an explanation of this peculiar topography, the theory of a 
gradual subsidence towards the south was first considered. The objec- 
tions to it, however, were obvious and insuperable. Finding the same 
observation to hold for the corresponding region of South Carolina, I 
consulted the Geological Report of Prof. Tnomey. He had noted the 
facts and their persistence through more than one State, but had rested 
in the theory of an unequal subsidence. The sufficient objection to this 
explanation is that there is no evidence of eneh a subsidence, but much 
evidence that it could not have taken place without producing a very ob- 
servable difference in the present horizon of the formations affected. 
And furthermore, the phenomenon is not conJined to the superficial strata 
of the Qaaternary or Tertiary formations. If the covering of these were 
removed, a section of the Cretaceous would present the same appearance. 
The cause, therefore, whatever it be, has acted over a very largo territory, 
through a very long period. That cause is doubtless the rotation of the 
earth, co-acting with the force of the river currents. Without stopping 
to refer to familiar instances of the sensible operation of this cosmical 
force in modifying the motions of projectiles, it is sufficient to refer to 
the well-known law of motions, developed by Prof. W. Ferrel in the 
Mathematical Monthly, vol, i. p. 807, according to which, "In whatever 
direction a body moves on the surface of the earth, there is a force arising 
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from the earth's rotation, ^vhieh deflects it to the right, in the northern 
hemisphere, but to the left, in the soiitbern." 

To the ohvioiie objection that the deflective force of the river current 
is too inconsiderable to produce such effects, the equally obvious answer 
is, that tliough ihe force bo small, it has been active for a very long 
period; and moreover, it may be added, that, since these river valleys 
were doubtless scooped out mainly, (aa is apparent even from the above 
section), during tha Drift, or Ice Period, when the volume and 
velocity of their currents were immeasurably greater than now, 
the deflective force of these currents was far from intinitesimal in amount, 
or insensible in aggregate effect. These river valleys were excavated 
while the region was elevated more than one, {probably several) hundred 
feet above its present level, and afterwards silted up during the later ages 
of the Ice Period, when it was sunk to a depth of more than 400 feet 
lower than now, and then re-excavated ae the continent rose the second 
time from the sea. At the close of the Tertiarj', when the coast was ele- 
vated so as to bring this territory above the waters of the Atlantic, tiio 
surface was doubtless left comparatively level witli a gentle slope seaward ; 
and the rivers, in seeking their channels by the lines of quickest descent, 
may be supposed to have divided it into belts whose drainage surfaces, 
north and south, were about equal. But as their course was over the sur- 
face of uncompacted sands, clays, &e., these currents, by the incessant 
impact of their waters upon the right bank, would gradually, but more 
and more slowly, eat their way southward. Whenever an obstacle was 
encountered in this southward movement, in the form of resisting clays, 
compacted earths or projecting rocks, the course of the river above would 
be thrown into a cnrve with its convexity to the south. 

It is obvious that, under similar conditions, these phenomena must be 
observable elsewhere, that is, in regions where wide level tracts of uiieon- 
solidated earths have been traversed for long periods by strong river cur- 
rents, especially by the floods of Glacial and sub-Glaciai times. And even 
in regions occupied by the older rocks, the effects of this force of the 
earth's rotation may manifest itself, for example, iu latitudes where the 
decomposition of the rocks more than keeps pace with the abrasive and 
transporting power of the meteoric waters. The middle region of Nortlt 
Carolina furnishes an illustration. Observant farmers who have been 
long accustomed to haul their produce to South Carolina, across the course 
of the principal streams, have asked me why they had all the worst hills 
to asceud going to market, and only moderate acclivities retuming. In 
this region the rocks are concealed by a thick cohering of earth, 30 to 50 
feet and more, (resulting from their decomposition in sitn) ; so that the 
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conditions being somewhat similar to those existing near the coast, the 
topography may be supposed to have been affected to some extent by the 
rotation. 

The State of Nebraska presents conditions quite similar to those of 
eastern North Carolina, its surface being a very gentle slope of probably 
not more than a few feet to the mile, and its euperticial geology being quite 
similar also, the whole area being occupied by the loess, or Quaternary 
sands, such as one sees on the upper Missouri every where. And in a 
recent description of the State in the New York Tribune, the fact is 
mentioned rhat tlie tributaries of its streams are all on the north side. 
And the same conditions are said to obtain in the plains of Siberia. 

Springs, Natural Wells and Ponds. — The rocks of this State, so far 
as their structure and stratigraphy aftect the drainage and subterraneous 
circulation of meteroric waters may, for the most part, be briefly de- 
scribed as stratified or foliated slates, schists and gneisses, which are in- 
clined to the horizon generally at high angles, so that the rain waters 
readijy penetrate to great depths and issue at the base of the hilli and 
mountains in namerons and perennial springe. 

A different state of things, however, obtains in the eastern section, 
where the strata belong, as just described, to the newer system of un- 
compacted and nearly horizontal strata. These accumulations, being gen- 
erally permeable to water, may give rise to springe wherever they hap- 
pen to be intersected by valleys or ravines. In the south-eastern section 
of the State, however, in the region between the lower waters of the 
Neuse and Cape Fear, these superficial and permeable rocks are under- 
laid by a harder stratum of limestone, which is sometimes a compact 
shell rock, as about Newbern and along Trent river ; sometimes a coarse, 
friable chalk, as on North-East river, in Duplin, and upper Trent, in 
Jones, t&c. ; and again a hard semi-crystalline limestone, as about Rich- 
lands, in Onslow ; at Eocky Point, Now Hanover ; and a few miles above 
Wilmington, on the Nortli-East river. It is this stratum which controls 
the subterraneous circulation of the region, being penetrated only at a 
few points where its substance has been dissolved and carried away by 
the percolation of carbonated waters, so that the overlying clays or sands 
have fallen through, giving rise to the phenomena of natural wells, as 
the noted one near Magnolia, in Duplin, and to the Crane Ponds in 
Onslow, which are only larger natural wells, and also to frequent sound- 
ing subterranean cavities, as in Jones county, into which sometimes cattle 
disappear by breaking through the thin covering of superficial earth or 
sand. This peculiar structure also gives rise to bold springs like those in 
Onslow called the "Alum Springs," which issue from beneath the limestone 
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crnst with ij force and volume sufficient to turn an ordinary mill wheel. 
The last named springs constitoto tho outlet for the system of small lakes 
above iiieiitionedj {" Crane Ponds)," whose surface is unafl'ected by 
drouth or flood. 

JCakes.—Ihe only bodies of fresh water in the State which attain to 
the dignity of lakes are in the eastern section. They are 15 in number. 
The largest is Mattamuskeet, in Hyde county, which has an area of nearly 
100 square miles. Its form is elliptical, and its dimensions 15 miles by 
5 to 7. Tliie and three others, Phelps Lake, Alligator L. and Pungo I.., 
are situated in the great swamp between Albemarle and Pamplico 
sounds. Phelps Lake has about one-third of the area of Mattamuskeet, 
and the others are of mneh smaller dimensions. In the "White Oak 
swamp of Jones and Carteret counties is a group of small oval lakes only 
a few miles apart and connected by canals partly natural and partly arti- 
ficial. The largest of these, North West Lake, has an area of 10 to 12 
miles. In the Green Swamp of Brunswick county, occurs another lake of 
the same form and cliaracter, 8 miles long by 5 wide. Theselakesareall 
sitnated *« the highest part of the swamps in which they are found, and 
have sandy bottoms, for the most part, and a depth of 4 or 6, to 8 or 10 
feet, and occasionally more. There are five other small lakes in Bladen 
county, about half way between Wilmington and Fayotteville, between 
Cape Fear river and South river. Their average area is probably not 
more than 2 square miles. The aggregate lake surface of the State is 
more than 200 square miles. 

Sounds and jSa^s.— Along the entire sea front of North Carolina, 
nearly 300 miles in length, there is a chain of sonnds, for the most part 
very narrow and shallow, separated from the sea by a succession of long 
lineer islands called the hanks, which are disconnected only by occasional 
narrow inlets. 

The largest of these are Pamplico Sound and Albemarle Sound ; the 
former about 75 miles long and 15 to 25 miles wide, having a curvature 
nearly parallel to the coast, and the latter having an east and west di- 
rection, a length of 50 miles, and a breadth of 5 to 15 miles. From the 
eastern end of the Albemarle the long, narrow arm, called C-urritiiGk 
Sound, extends north about iO miles, to and across the Virginia border. 
Its breadth varies from 3 to 5 or 7 miles, but is interrupted by frequeitf 
islands and shoals. Albemarle and Pamplico are connected by Croatan 
Sound, about 4 miles wide and 10 miles long, and also by a narrower 
channel lying nearer the coast (Koanoke Sound), separated from the for- 
mer hy Eoanoke Island. The continuity of the line of sounds is kept 
up to the southward of Pamplico by Bogus Sound, Stnmp Sound, &c., 
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which vary in breadth froni less than lialf a mile to 4 and 5 miles, to 
within a few miles of the mouth of the Oape Fear Eiver, where occurs, 
in a narrow isthmns of sand, the only interruption of this inland water- 
way. Below the wide bay-like mouth of the last named river the chain 
is continued to and beyond the eontliern border of tho State. The 
depth of the narrower sounds ia frequently very small, only sufficient to 
float the smallest vessels at !ow tide, but that of the larger varies from a 
few feet to three and a half fathoms. From the larger sounds project 
many bay-like arms, commonly called rivers, because tbey serve as the 
months of streams; but tbey are true bays, having a breadth of 2 or S 
to 5 or 6 miles, and a depth about as great as the sovmds to which they 
belong. The greatest of these bays is the widened expanse of Tar river, 
(Pamplico river), and of tba Nense below Newborn, both of which are !> 
and 6 miles and upwards in breadth. But Bay river, Alligator, Pungo, 
Chowan, and all the larger rivers entering Albemarle from the north are 
of the Game description. 

The entire surface covered by these sounds and bays is not less than 
O.300 square miles. 

The sounds, bays and rivers are connected with the ocean by nnmeroiis 
inlets, and with one another and with Norfolk harbor, partlj' by natural 
and partly by artificial water ways, (Dismal Swamp Canal and Albemarle 
and Chesapeake canal and others), constituting, with the navigable 
stretches of rivers that penetrate inland about 100 miles, a connected net- 
work of more than 1,100 miles of water way, for steam and sail vessels, 
furnishing the best facilities for carrying the produce of nearly half 
the territory of the State, either to Norfolk, or directly into the great At- 
lantic highway of the world's eommeree. And by two or three addi- 
tional canals of a few miles length much might be added to the value of 
the above aggregate of navigable water ways, which is already greater 
than that of New York, with her grand system of expensive canals ; and 
greater than that of any other State, except perhaps, Louisiana, 

Jslands.—Yh.Q largest and most noted island in the State is the his- 
torical locality called Roanoke Island, situated in the straits which con- 
nect Albemarle and Pamlico Sounds. Its area is about 25 square miles. 
Cedar Island in the soufhorn end of Pamlico is about as large, and there 
are numerous other small islands enclosed within the general boundaries 
of many of the sounds. Smith's Island, in the mouth of Oape Fear, 
is a wide, ftattish, triangular area of about 15 square miles, Ourrituci 
Jslcmd has lost its insular character by the disappearance of Currituck 
Inlet, and now forms part of a very narrow peninsula about 75 miles 
long, with its isthmus near Norfolk, Va. Goat Island is the most 
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Eoiitiierri point of tlie State, the N", W. & S. E. boundary line between 
tliia State and Soutli Carolina terminating on it at a point marked by a 
" Ceiiar Post," whoso position is in latitude 33° 51' 37", as eleewhere 
stated. 

T!ie chain of long linear sand islands called TkeBanhs, wliieh fringe the 
entire coast, constitutes a very remarkable featnre of the region. Though 
composed of drifting sands, they form an impregnablo barrier to the wavoa 
of the Atlantie. Thoy are in fact jSi:(Hi^i?«?M5 of various elevations, from 
a few feet above tide level, (in many eases broken over by storm tides), to 25 
or 30 feet, and eometimes more, as in the Kiildevil Hills along Currituck 
Sound. The breadth of theso islands varies from a few rods to more than 2 
miles. Thelargeatof themand the widest, is known as Hat teras Island, the 
easternmost point of wliich 'u the well known Cape Hatteras. These 
islands are composed partly of flat marshes, and partly of swells and 
ridges of beach sand, which the wind has heaped in ridges, often far be- 
yonnd the reach of the highest waves. 

As the sand and comminuted shells are rolled back in waves from the 
beach by the winds, they are. in part, caught and fixed by straggling 
tufts of a coarse grass whiiili has the power ol' continuous growth up- 
wards with the rise of the knobs and ridges of sand, and in part, are car- 
ried over into the flats and marshes and the shallow sounds beyond which 
are thus gradually silting up. The banks are generally covered with low 
scrubby thickets of cedar, live oak, pine, yanpon, myrtle and a number 
of smaller shrubby growths.* 

Sioamps, Pocosins and Savannahs. — There is a largo aggi-egate of ter- 
ritory (between 3,000 and i,000 square miles), mostly in the counties bor- 
dering on theseaand the sounds known as Swamp Lands. They are locally 
designated " dismals " or " pocosins," of which the great Dismal Swamp 
on the borders of North Carolina and Virginia is a good type. They 
differ essentially in their eharacteriatic features from an ordinary swamp. 
They are not alluvia! tracts or subject to overflow. On the contrary they 
occur on the divides or watersheds between the rivers and sounds, and 



* These islands are inhabited by a hardy race of people, called Bankers, who subsist by ilsh- 
fngand whaling, oceaaionaUy by wrackina;, and by raising for market a small, wiry, tough- 
sinewed, eplay-boofed variety of horse, caUed the bank pony, or marBh p&ay, which Bubalats on 
the coarse Ealt grasses of the wide marshes which mai^in the sound. These animals receive 
DO care, save at tlie annual " penning" frolic, when the banks and marshes are "driven," as 
in a deer hunt, and the horses collected in hundreds In order to be claimed and branded, or 

reen Cape Lookout and Fort. 

6 in the course of one or two 
weeks. They are the common right whales, 40 to 60 feet long ; and a f inglo animal frequentlj" 
yields, in oil and bone, 81200 to 31500. On one occasion, two sperm whales were taken, one of 
which measured 63 feet in length. 
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are frequently elevated many feet above the adjacent streams, of which 
they are the sources. Some of them are in large part mere peat swamps 
or bogs ; being characterised by the occurrence of an acciimalation of de- 
cayed and decaying vegetation, from 1 or 3 to 10 feet deep and upwards, 
which, with the growing plants act as a sponge, arresting or retarding 
the escape of the rain water, whether by evaporation or efflux. The 
prominent ingredients are peat and fine sand in various proportions, and 
when of any agricultural value at all, there are also small proportions of 
clay, iron, lime and alkalies. The vegetation varies with the character of 
the soil, and serves therefore, as an index of its fertility. The prevalent 
growth of the best swamp soils is black gum, poplar, cypress, ash and 
mapie. As the soil becomes more peaty, the proportion of cypress in- 
creases. Where juniper abounds, peat is in excess and the soil of little 
value or none. On the best lands there is often besides, a rank growth 
of canes; but such a growth is also often found on soils too peaty to be 
of any value. Much of the poorest and most worthless tracts of swamp, 
which are covered with several feet of half decayed wood and other veg- 
etable matter saturated with water, is occupied by a stunted and scat- 
tered growth of bay, swamp pine and other scrubby vegetation ; or if the 
drainage be a little better, with a thickety growth of bays, gallberrios and 
a few other shrubs, with an occasiona) pine and maple. Most of the 
large bodies of swamp contain lands belonging to all these descriptions, 
and enclose besides within their boundaries, knolls, hummocks, belts and 
ridges, like islands, of iirm land, and some of them, large areas of barren 
sandy soil, covered with a tangle of brambles and tufts of sedge, and in 
the middle of several of them occur fresh water lakes of considerable ex- 
tent. Many of the open, gladoy portions are covered with cranberries. 

The largest continuous area of swamp lies between Albemarle and Pamp- 
lieo sounds, and is called the Hyde County Swamp. It occupies a con- 
siderable part of tho territory of five counties, and an area of nearly 
3,000 square miles. 

Largo tracts of the better description of these lands, have been 
drained and subdued, and are among the finest farming lands in tne 
State. The largest body of these lies along the rim of Matamuskeet 
Lake, which is raised four to six feet above the water in the lake (and 
sound.) Trom this marginal ridge the surface gradually descends in every 
direction, often reaching a level but two or three above tide at the dis- 
tance of a fow miles from the lake. These lands arc drained by cutting 
ditches through the loose black soil down to water level, which is so near 
the surface that they never suffer from drouth, and the crops are inde- 
pendent of the rain fall. The northeastern portion of this swamp is 



ityGoogle 



INTEODTJOTIOH. 



17 



low and marshy and some of it subject to overflow by the highest storm- 
tides. No part of this immense tract is more than 15 feet above sea 
level. The highest part is the region about Pimgo Lake. 

Some 35 years ago the State undertook to drain that part of the tract 
between Pungo Lake, Pimgo River and Mattamusbeet Lake, and ex> 
pended nearly $200,000 in the effort, but without bringing much addi- 
tional land into cultivation or into market. Most of that part ot the 
swamp is toe peaty to be of any value agriculturally. 

About the same time a canal was cut by the State connecting Matta- 
muskeet Lake with Pamplico Bound, with the expectation of exposing 
an immense area of fertile soil, by reducing the level of the lake to that 
of the sound. The surface of the lake was lowered about four feet, and 
a large tract around the margin of the lake exposed, but it was found'to 
be nothing but a white beach of lino sea-sand. 

Above 100 square miles of the great Dismal Swamp lies within this 
State. Much of it is a peat bog, and a very large portion is covered 
with a stunted growth of shrubs and dwarfed trees,— pine, bay, gallberry, 
myrtle, &c., the soil consisting of a mixture of vegetable matter but little 
decayed, and tine sand. There are, however, oeeasional belts and 
patches of excellent soil, indicated by a heavy growth of gum, and pop- 
lar, &c. There are some considerable settlements, and mSnj fine farms 
have been hewn ont of the midst of the Dismal, which are very productive 
in corn, wheat and stock. 

A third considerable body nf swamp land, called Bay Siver Swamp, 
is situated between Pamplicd arid Neuse rivers, adjacent to Pamplico 
Sound. Its area is 30 or 40 square miles. It contains large bodies of the 
best qualities of swamp soil, whicli, when drained, as are several large 
tracts on and near C;iy River and South Creek, produce large crops of 
corn, wheat and cotton. 

Dover SwaTTtp, in Craven county, between the Neuse and Trent rivers, 
has an area of about 150 square miles, and an elevation, (at least in its 
centra! parts), of more than 60 feet above the sea. Most of it belongs to 
the inferior grade of swamp lands, and is gladey and infertile. South-west 
of Pamplico Sound there is a long stretch of swamp extending westward 
a distance of more than 50 miles, and having a breadth of 5 to 15 miles. 
It is interrupted, however, by projecting sinnses of lirm land at a num- 
ber of points, so as in fact to sub-divide it into at least two (nearly equal) 
parts, the eastern, an oval peninsula, of about 150 square miles, called 
the Open Ground Prairie ; and the western, under the name of the White 
Oak Swamp, The latter encloses five lakes in its higher and interior 
portions, from which issue numerous streams, north, east and south, 
15 
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Eoth these sub-divisions are fringed in part by ati irregular border of 
fertile, lieavily timbered and catie-brake land, wliile tho interior is gen- 
erally sandy or gladey, and of little value. Considerable tracts, however, 
even of tiieeo loss valuable parts, are covered with an indigenous growth 
of cranberries. 

HoU')/ Shelter and Angola Bay, in Onslow, Duplin and New llanovor 
counties, are swamps of the same general character as the last mentioned, 
but have a larger proportion of barren soil covered with brambles, gall- 
berries, bay and stunted pines. Their area is about J50 st]nare miles. 
Thft drainage is westward, chiefly by way of Holly Shelter Creek which 
separates them, into North East Kiver. On the margins of these swamps 
are some line heavily timbered white oak flats. Sontii of tho Cape Fear 

Gree/i Swanip^ mostly in Brunswick county, but partly also in Co- 
umbns ; it is nearly circular in form, and has an area of more than 250 
square miles. It contains vast quantities of cypress and juniper, which 
have for many years yielded a large product of shingle and bucket tim- 
ber for tiie northern market. Tlie timber tracts are separated by long, 
flattish ridges or hummocks of firm soil, which are available for roads and 
habitations, and are found even in the most {interior parts of tho swamp. 
The timbered tracts near the margins are often covered with a dense 
growth of reeds. One of these is crossed for a distance of nearly two 
miles by the Wilmington & Manchester Railroad, There is a large 
amount of Sine agricultural land in the timbered and canebrake tracts, 
but very little of it has been reclaimed, although readily drainable, as the 
elevation above sea level is above 40 feet. This swamp encloses one of the 
largest lakes in the State, (Waccamaw), already described, through which 
and the river of the same name issuing from it, about half of the swamp 
is drained in a southeasterly direction, the remainder sending its waters 
mostly into the Cape Fear, but partly also eastward into the narrow 
sound which here belts the coast. 

There are several other swamps of small size around this larger one 
and disconnected from it, as Beaverdam on the southwest ; Caw Oaw, 
south ; and White Marsh, and Brown Mai-sh northwest, the latter be- 
ing drained through the southern edge of Gieen Swamp by way <:if Wac- 
camaw Lake and Waccamaw River. The are.i of these two almost con- 
tiguous tracts is, together, about 50 square miles. 

Big Swamp, in Robeson and Bladen counties, about 20 miles long and 
1 to 3 miles wide, is drained by Lumber liiver. It is, for the most part, 
covered with reeds and a heavy growth of cypress, ash, maple and 
gum, Pnd has a black, rich, peaty soil of great depth. There are other 
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]e^a uuHsi durable swamps, as Flower's Swamp, lower dowri on Lumber 
Hiver, and Horse Swamp on Cape Fear Eiver ; and others on South 
River and ita tributaries ; Coneto Hwamp in tlie eastern part of Edge- 
combe; the swamps between Ohockowhiity Creek aud Blount's Creek, 
ifackson Swamp, Pantego &e,, in Beaufort ; and Bear Swamp in Chowan, 
some of them 10 to 20 miles and more in area. 

The most productive fitrms in the State have been reclaimed frona the 
borders of many of these ewatnps, and they are comparable to the most 
fertile and inexhanatihle soils in the world, constant cultivation for more 
than 100 years, wilhont manure, having shown no sensible effect on their 
fertility. Tho words jwoosin and dismal, eo common in the coast region, 
are local synonyms for swamp. 

Savannahs. —'Xlhii term savannah is used to designate two very differ- 
ent classes of land, the one a gladey, peaty kind of swamp, the other a 
true prairie, a tiody of level, treolosa, grass land. There are many tracts 
of the latter description in the counties near the coast. Probably the 
largest one is found in the eastern part of Beaufort county, called the Big 
Savannah near the month of Piingo river. Its extent is about 3,000 acres. 
Another nearly as large, is the well known Burgaw Savannah, on the 
railroad, 25 miles above Wilmington. The origin of the Savannahs is 
doubtless the same as that of the prairies of the West: tlie chief cause of 
them (here at least), is the want of drainage ; and this is due partly to the 
level surface on which the water is held by the thick growth of grass, as 
by a sponge, and partly to a close, pasty, impervious soi!. 

The Middle Division, or Hill Country, lying between the mountains 
on the west and the seaboard plain on the east, is not sharply defined on 
either hand, but is simply the term of transition from one to the other. 
It is, in form, a parallelogram, nearly included between the parallels of 
latitude 3o° and 36^°, for a length of 200 miles; and its limiting lines, 
south-east and north-west, are about 150 miles long. It comprises nearly 
one half of the territory of the State. It rises, toward the northwest, not 
less than 4 feet to the mile, attaining an elevation of 1,000 to 1,500 feet at 
tli6 foot of the BhiQ Ridge, and having an average elevatiou of about 650 
feet. It is, however, traversed by a number of large rivers which have cut 
their channels 100 to 300 feet below the intervening ridges or divides, 
whose slopes are also channelled by the transverse courses of the smaller 
tributary streams, so that the whole surface is carved by their erosive 
action into an endless succession of hills and valleys. 

On considering this region a little more narrowly, it is seen to separate 
itself into two regions, which may be described as the middle region 
proper and ths piedmont region. The former is eharacterisied ' by a long 
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and broad ridge or swell of land which trends due east along the north- 
era border of the State, preserving for more than 100 miles, an elevation 
of about 800 feet and upwards. It may in fact be regarded as a spur, or 
prolongation. of the Pilot and Sauratown mountain range, carrying coast- 
ward almost the elevation of Siirry county, (at the foot of the Bine 
Kidge), to the very borders of Granville, and making its last bold effort 
to assert and to emulate its origin in the high knobs and ridges about 
Koxboro, some of which exceed 1,000 feet in height, as Haga's moun- 
tain, &e. 

In consequence of this structure the drainage along the northern bor- 
der is eastward, the Dan River keeping this average course from the 
Blue Ridge, its channel being sometimes in this Stale and sometimes in 
Tirginia, nntil it reaches the eastern champaign in Halifax county. A 
second consequence is, that the direction of the slope or greatest descent 
of this section is abn,ormal, the general course of the drainage waters be- 
ing nearly due, south, as is seen in the upper waters of the Tar, Nense, 
Haw and Deep rivers, as well as several large tributaries of the Tadkin, 
all of which take their rise along the crest of this notable ridge. These 
streams, and also the lower portions of the Yadkin and (Jatawba, (which 
take the same course, after leaving the piedmont plateau), are separated 
by parallel ridges whose crests descend very gradually from the northern 
divide, several of the more western, preserving an elevation of nearly 
^00 feet almost to the southern border of the State. Near the middle of 
this region, in a northeast and southwest direction, that is, parallel to the 
Blue Eidge and the Atlantic coast, ia a succession of elevated ridges and 
knobs, locally called mountains, which are visible one from another, and 
extend from the Uwharrie mountains in Montgomery county, to the 
heights about Roxboro, in Person, already mentioned; its course being 
marked in the intermediate eonnties, Randolph, Chatham, Alamance and 
Orange, by the conspicuous elevations known as the Pilot, Hickory, Cane 
Creek and Oconeechee mountains, whose heights are about 1,000 feel 
above sea level. These hard, slaty ridges are doubtless the remains of an 
ancient continuous mountain chain. 

TnE Piedmont ebgion, a submontane plateau, whose average elevation 
is about 1000 feet, is divided, as to its river systems, into three regions, 
drained respectively by the Broad, Catawba and Tadkin rivers ; the elope 
of the first being towards the aouth,?and of the others, a little east of north. 
These drainage surfaces are separated by two nearly parallel easterly 
chains of mountains, the South and the Brushy. The former is a spur of 
the Blue Ridge, and may be regarded as an eastern prologation of the 
Swannanoa range, in Buncombe. It is the divide between the upper 
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Catawba and Broad rivers, and attains a height of 3,500 to 4,000 feot in 
several points along its course of twelve or fifteen miles to the mouth of 
Crooked Creek, where it rises into a precipitous mural ledge, three or fonr 
miles in length and 3,300 feet in height. 

From this point eastward for above twenty miles, it is a low straggling 
ridge, constituting the divide between the waters of .the Catawba and 
Second Broad, scarcely reaching at any point an elevation'of two thousand 
feot. But between the head waters of Silver Creek and First Broad it 
suddenly rises, in the South Mountains proper, to above 3,000 feet, which 
elevation it preserves with remarkable uniformity through the numerons 
peaks, as well along the massive spur, (Dcal'o Knob, &c.,) which it sends 
■oil' northeastward between the waters of the Catawba and the South Fork, 
as thronghout the main chain for a distance of fifteen miles to Ben's 
Knob; beyond which the chain is prolonged three or fonr miles in a 
high, narrow, regnlar ridgo of above two thousand feot, called Queen's 
Mountain. 

From this massive portion of the range, especially from the western ond 
of it, several spurs make off southward between the waters of First and 
Second Broad, the chief of wliich are the Biekerstafi and Lookadoo Moun- 
tains, which are, in several points, nearly as high as the main chain. 

The other range, the Brushy, is an independent chain which divides, 
for the greater part of its course, the waters of the Catawba and Yadkin, 
from a point a few miles northeast of Lenoir, for more than fifty miles, in 
a direction a little north of east. This chain also preserves through the 
greater part of its length a remarkable uniforuiity, in direction and eleva- 
tion, many of its peaks rising above 2,000 feet. The sJiarp and con- 
spicuous cone of the Pilot, and the Sauratown Mountains, which rise to a 
greater lieiglit tlian any part of the Brushy Mountains proper, are in fact 
only a continuation of this chain 30 mites beyond the Yadkin, which 
breaks through it at this point. 

Besides these two principal chains, the western 'side of the piatean is 
diversified by many spurs of the Blue Ridge of great elevation, being in 
many cases much higher than the Blue Ttidge itself. Arndng these may 
be mentioned the Saluda Mountains on the southern border, which con- 
stitutes the State line tor a distance of more than twenty-five n>ile9 5 the 
Tryon and White Oak range in Polk County, a spur of the Saluda sep- 
arated from it by the Pacolet river, and from the Blue Kidge, (as is also 
the Saluda for the most part), by the deep and narrow gorge of Green 
Biver ; the Hungry Mountains, which may be regarded as a continuation 
of the Tryon range, from which it is divided by the easterly bend of 
Green Kiver, whiJeit is separated from the Blue Ridge by the deep valley 
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of Hungry River; tbo huge pyramidal masses about Hickory Kut Gap,, 
as Sngarloaf, Bear Wallow, Fisgah, and the Pinnacle; the high ranges 
on the north side of the upper Catawba, upon which are the conspicuous 
summits of Mackey's Mountain and "Wood's Kuob; and, most notably, 
the long, regular and massive southerly chains of LinviJlo and Jonas' 
Ridge. Tho last are parallel and approximate, in direction dne south 
and separated by the .deep and narrow rift of a thousand feet, throngh 
which flows tiio torrent of Linville river; and the former of them is 
divided from the Elue Kidge by the deep, regular, steep- walled, north 
and south valley of the North Eork. This region presents somoof the 
wildest and most pictnresque scenery to be found east of Rocky Moun- 
tains; as the Falls of Linville, (whieli malte a perpendicular plunge of 
more than 100 i'eei), and the whole course of that river for upwards of 
10 miles, tbrovigb the deep chasm whose precipitovia and often vertical 
walls rise hundreds of feet and at some points more than 1,000 on either 
hand; and, along tho summit of the eastern ledge of Jonas' Ridge, the 
jaggsd peaks of Hawksbill and TJie Chimneys, and between them, on an 
isolated knob, the remarkable quadrangular column of Table Rock, whose- 
level top lies nearly 4000 feet above the sea ; and some 15 miles away to 
the north at tho head of these spurs, the lofty, ragged summit of the 
Grandfather, nearly, 6,000 feet high. The belt of country east of this, be- 
tween the Blue Eidge and the Yadkin, having a breadth of fifteen or 
twenty miles, is corrugated by numerous southerly ridges making out 
from the Blue Ridge hetween the tributaries of Catawba and Yadkin, 
many of them more than 2,000 feet high. 

Along tJie southeastern boriicr of this plateau is another succession of 
sharp knobs and ridges running in a N. N. E. direction, from- the southern 
edge of the State near Broad River, including the prominent peaks 
of King's Mountain, Crowder's Mountain, Spencer's Moutitain to An- 
derson's Mountain, in Catawba eounty. 

The Westebn Division, or mountain plateau, is bounded eastward by 
the Blue Ridge, and on the' west by the Smoky Mountains, (named lo- 
cally in the northern portion Iron Mountains, and. in the southern Unaka.) 
The general direction of the axis of the plateau is about E. N, E., its 
entire length, reckoned from its southwestern termination, in Georgia, to 
its northern, which is prolonged into Virginia 50 miles, is 275 miles, two- 
thirds of it, about 5000 sq.uare miles, lying within the territory of North 
Carolina. The following adniirabie description of this region was pub- 
lished by Prof. Guyot, in the Americiin Journal of Science, in 1861 : 

" Although the elevation of the Atlantic plain at the eastern base of the 
mountains is only 100 to 300 feet in Pennsylvania, and 500 in Virginia, 
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near James river, it is 120O feet in the region of the sonrces of the Ca- 
tawba. In the interior of the mountain regions the deepest vallej'S re- 
tain an altitude of from iiOOO to 2700 feet. From the dividing line in 
the neighborhood of Christian sbnrg and at the great bend of New Kiver 
the orographic and hydrographic relations undergo a coneiderable modi- 
fication. The direction of the principal parts of the system is also some- 
what changed. The main chain which borders the great valley on the 
east, and which more to the north, under the name of the Bliio Ridge, 
separates it from the Atlantic plain, gradually devia'es towards the south- 
west. A new chain detached on the east, and curving a little more to 
the sonth, takes now the name of Bine Eidge. Jt is this lofty chain, the 
altitude of which, in its more elevated groups, attains gradually to 5000 
and 5900 feet, which divides in its turn the waters running to the At- 
lantic from those of the Mississippi. The line of soparalion, of the east- 
ern and western waters, which, to this point, follows eillier the central 
chain of the Alleghanies, or the table land region, passes now suddenly 
to the eastern chain, upon the very border of the Atlantic plain, The 
reason is that the terrace which forms the base of the chains, and the 
slope of which nsnally determines the direction of the water-conrses, at- 
tains here its greatest elevation, and descends gradually to the northwest. 
The base of the interior chain, which rnns alongside the great valley, is 
thus depressed to a lower level, and though the chain itself has an abso- 
lute elevation greater than that of the Bine Ridge, the rivers which de- 
scend from the summit of this last, flow to the northwest towards the 
great central valley, which they only reach in southern Virginia and 
North Carolina, by first passing across the high chain of the Unaka and 
Smoky Mountains through gaps of 3000 to 4000 feei in depth. 

The southern division thus presents from southeast to northwest three 
regions very distinct. The first is the high mountainous region com- 
prised between the Blue Ridge and the great chain of (be Iron, Smoky 
and Unaka mountains, which separates North Carolina from Tennessee. 
It commences at the bifurcation cf the two chains in Virginia, where it 
forms, at first, a valley of only ten to fifteen miles in breadth, in the 
southern part of which flowa New river; it then enlarges and extends 
aci-OEB North Carolina and into Georgia, in length more than 180 miles, 
varying in breadth from twenty to fifty miles. The eastern chain, or 
Blue Ridge, the principal water-shed, is composed of many fragments 
scarcely connected into a continuous and regnlar chain. Its direction 
frequently changes and forms many large curves. Its height is equally 
irregular. Some groups, elevated some 5000 feet and more, are sepa- 
rated by long intervals of depression, in which are found gaps, whose 
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height is 2200 to 3T00 feet, but little above the height of tlie interior 
valleys themselves, with which they aro connected. The interior, or wes- 
tern chain, is much more continuous, more elevated, more regular in its 
direction and height, and increases very uniformly from 5000 to nearly 
6700 feet. 

The area comprised between these two main chains, from the sources 
of the New Eivcr and the Watauga, in the vicinity of the Grandfather 
Mountain, to the southern extremity of the system, is divided by trans- 
verse chains into many basins, at the bottom of each one of which runs 
one of those mountain tributaries of the Tennessee, which, by the abun- 
dance of their waters, merit the name of the true sources of that noble 
river. Between tho basin of the "Watauga and that of the Nolechueky, 
rises the lofty chain of the Uoan and Big Yellow Mountains. The north- 
west branch of the Black Mountain and its continuation as far as ihe 
Bald Mountain, separate the basin of the Nolechuclty from that of the 
French Broad river. Between the latter and the Big Pigeon river 
stretches the long chain of the Pisgah and the New Found Mountains. 
Further to the west the elevated chain of the Great Balsam Mountains 
separates the basins of the Big Pigeon and the Tnukasegee ; next comes 
the chain of the Cowee Mountains, between the latter river aud the Little 
Tennessee. Finally the double chain of tlie Nantehaleh and Valley 
River Mountains separates the two great basins of the Little Tennessee 
and the Hiwassee. The bottom of these basins preserves in the middle 
an altitude of from 2000 to 2700 feet. The height of these transverse 
chains is greater than that of the Blue Kidge, for they are from 5000 to 
6000 feet and upwards ; and the gaps that cross them are as high, and 
often higher, than those of the Blue Ridge. In these interior basins are 
also found groups, more or less isolated, like that of tiie Black Mountain, 
which, with tiie Smoky Mountains, presents the most elevated points of 
the system. 

Here then, through an extent of more than one hundred and fifty 
miles, the mean height of the valley from which tlio mountains rise is 
more than 2000 feet ; the mouutains which reach 6000 feet are counted 
by scores, and the loftiest peaks rise to 6700 feet, while at the north, in 
the group of the White Mountains, the base is scarcely 1000 feet, (he 
gaps 2000 feet, and Mount Washington, the only one which rises above 
GOOO feet, is still 400 feet below the height of the Black Dome of the 
Black Mountains, Here then, in all respects, is the culminating region 
of tho vast Appalachian system." 

There are several striking features ot this interesting region, which il 
is worth while to emphasize still further. 
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1. The general form of the plateau, as to contour, is that ot a long, 
narrow loop, or a much flattened and Bomowhat distorted ellipse, being 
widened in the middle by a southward bulge in the region of the French 
Broad river, and the southern half having twice the breadth of the 
northern ; the average being about 30 miles, the maximum 50, and the 
minimum not more than 15. 

2. The narrowest part of the plateau (about the Grandfather) is ako 
the highest, having an altitude of about 3500 to 4000 feet, while the 
average for the whole does not exceed 2600, 

3. About the rim of this highest and narrowest part of the plateau 
(the higliest table land east of the Mississippi), rise the culminating points 
of the Appalachian system, the Roan, the Grandfather and the Black, 
representing the three sub-systems into which it divides itself in this 
region, viz: the Smoky Mountains, the Blue Eidge and the transverse 
ranges, the Black being the highest point of the whole Appalachian 
system, and the Grandfather the highest point of the whole range of the 
Blue Eidge ; the Koan, although one of the highest and hugest masses of 
the Smoky Mountains, is exceeded in elevation a few hundred feet in a 
more southern part of that range, 

4. From the borders of this portion of the plateau eight considerable 
rivers take their rise, radiating to all points of the compass, viz: North 
Toe, Flk, Watauga, New Kiver, Yadkin, John's Eiver, Linville and 
North Fork, being the head waters of the Tennessee, Ohio, Tadkin and 
Catawba. 

5. In a general view, the two chains, — the Blue Ridge and the Smoky ,^ 
are to be regarded as one, constituting with their cross connections, an 
expanded, as well as much elevated continuation of the Blue Eidge 
proper, (the eastern range of the Appalacian system), which separates the 
great Appalachian valleys, — Valley of Virginia and Valley of Eaet Ten- 
nessee,— from the Atlantic plain ; standing to this mountain system and 
to the Atlantic ocean as the great plateau of the Kocky Mountains does to 
that system, and to the Pacific ; the whole broad backed swell having 
been carved and grooved transversely and variously byatmospheric agen- 
cies, into an irregular and double connected chain, the real crest of it, the 
dominant ridge of the whole, (the proper Blue Kidge in this view), being 
thrown to the western margin, (the Smoky Mountains); the Blue Eidge 
being only the eastern depressed margin of the first and higher plateau, 
or upper bench of the Atlantic slope; a view wViich would be obvious 
enough, but for the singular and altogether exceptional fact that the 
drainage of this plateau is thrown to the west, the streams rising along 
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its eastern and 2ower harder, and breaking by deep cliasms, through the 
more elevated and massive western barrier. 

6. The Blue Ridge, then, is not so much a regular and well defined 
mountain chain, as the straggling broken line along which the mountain 
table land breaks off and drops down (about 1,500 feet) to the level of 
the second slope, or snbmontane plateau, already described, presenting 
the appearance of a hnge scarped terrace-like wall. 

Along this terrace edge, or near if, generally rises a low ridge or suc- 
cession of hills and knobs, separated by " gaps " which are sometimes lower 
even than much of the adjacent plateau. At several points, however, this 
ridge is removed several miles westward of the actual margin of the 
plateau, and the waters are thrown off to the east, in such cases, by falls 
and rapids. The valley of upper Linviile is a conspicuous example of 
this exceptional structure, the real bounding ridge here being Jonas' 
Ridge and the north end of Linviile Mountain, the river breaking 
through the gap between them at Linviile I'alls. And another instance, 
with conditions a little modified, is presented on the eastern border of 
Henderson county, where the Blue Ridge as seen from the west, almost 
disappears, as at Reedy Patch Gap and Butt Gap and the whole space 
between, of 10 or 12 miles. Here the bounding eastward ledge, con- 
sisting of the Tryon and Hungry ranges is cut off and brolten in twain 
as in the former case, but the valleys between have been grooved down 
by the torrents of Green and Hungry rivers, until they are no longer 
considered, at least for the greater part of tlicir course, as belonging to 
the higher plateau. 

7. Such being the character of the Blue Ridge, naturally enough, its 
highest summits and most imposing masses are not found generally on the 
ledge itself, but thrown off to the east or west, on its spurs, and at various 
and sometimes considonible distances; The Black mountains are a nota^ 
ble example, and Tryon and Sugarloaf and Swannanoa and many others. 
The general course of the Blue Ridge across the State from the south- 
western corner of Henderson county, near Csesar's Head, to Fisher's 
Peak in the northeastern corner of Alleghany county, where it crosses 
into Virginia, is N. E. a little E., but its path between these points is a 
very crooked, broken and recurved line. From the head watersof Green 
River, it makes a quadrant sweep around Henderson county by east to 
north, holding this latter course by Reedy Patch and Hickory Nut gaps, 
and for 25 miles to llie High Pinnacle, where the spur of the Black meets 
it and takes np the line. From this point it pursues for 30 miles a nearly 
direct line about N. N. E. to the upper waters of Linviile, whereit bends 
gradually more to the east for ten miles and then makes a sharp curve 
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by east to south, around the Jiead springs of that river to the Graiid- 
tather, iVom whicli point it reaches the southwest corner of Alleghany 
county near the Peak mountain by a zigzag lines— east, north, east, and 
again nortli ; after which its course is nearly east, until it touches the 
border of Surry county, when it takes a N, E. course, in which direction 
it leaves the State at Fisher's Peak. 

The chain of the Smoky Mountains is broadly contrasted with the 
Blue Ridge in its greater regularity both indirection and elevation, its 
greater elevation, and especially in the excessive depth of its gaps, which, 
from the peculiar structure of the plateau ah'eady noticed, become enormous 
chasms or water gaps of 3000 and 4000 feet depth, through which the- 
drainage of the plateau escapes. These gaps are more than a thousand 
feet lower than those of the corresponding parts of the Blue Ridge. 

BaWs. — These are natural meadows which are found on the rounded 
tops of many of the highest mountains. They are treeless, and are in fact, 
like the savannahs of the east, simply prairies. The mountains are usually 
covered with lieavy foreats, quite to tiieir summits, but a number of the 
liighest knobs, especially in the Smoky chain, and in Mitchell and Yan- 
cey counties, have their dome-like tops quite bare of trees. The eleva- 
tions of these holds is generally near or above 6000 feet. Their baldness, 
of course iias a different cause from that of savannahs and prairies. 

The heavy forest growth of the valleys and lower slopes and benches 
of the mountains is gradually dwarfed toward the bald summits, so 
that these are surrounded by a fringe of stunted shrubby oaks, beeches, 
&c. Doubtless, therefore, the rigor of the climate on these exposed 
heights has much to do with their botanical features, the vegetation 
having a very Mgh latitude aspect, as the abundance of tirs, hemlocks, 
t&c, testify. But this alone *ill net account for thcni, since there are 
many much higher peaks and ranges. both in the Smoky and Black which 
are clothed with dense forests of large trees. 

The most extensive and best known of these balds is that of the Roan. 
There is, in lact, a succession- of them, live or six miles. Dr. Mitchell 
thus describes the Roan with its bald top; "It is the most beautiful of 
all our high mountains. With the exception of a body of rocks, looking 
like the ruins of an old castle, near its southwestern extremity, the top 
of the Roan may be described as a vast meadow, without a tree to oh- 
strnct the prospect; where a person niaj' gallop his horse for a mile or 
two, with Carolina at iiis feet on one side, and Tennessee on the other, 
and a green ocean of mountains raised in tremendous billows' imme- 
diately around him." 

The Big Bald, a mountain of 5550 feet elevation, in the northwest 
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corner of Yancey county, gets the name from tiie character of its con- 
•Spicnons, hare, dome-like eiimmit, which is covered with iiaturai 
meadows like the Eoan. 

Geological structure and origin of mountains. — The simplest and the 
general aad popular conception of the strccture and mode of formation 
of mountains is, that they are the resnlt of a simple upward bending of 
tho strata, wiiidi will therefore be found sloping upward on both sides 
towards the axis of elevation. This is in fact the stnictiire observed in 
many instances, and no doubt most of the existing mountains are the 
resnlt of various subsequent modifications of such an original strnetnre ; 
bnt in most cases it has been entirely obliterated by denndation, that is, 
by the action of the atmosphere and the frost in disintegrating and 
breaking down the rocks, and of water in removing the debris. So that 
all t!ie existing forms of land surface, its topographical features, the 
mountains, hills and valleys, are the result of a long continued process of 
iitmospheric aculptui-c. The simple anticlinal structure resulting from 
the folding and flexure of the strata is not often observed. A very com- 
iQOn modification results from a fracture along tho crest of such an an- 
ticlinal fold, through which the atmospheric forces attack the edges of 
the softer and more disintegrable strata and scoop out a valley along the 
ridge; and the process may go on, undermining and removing also the 
harder and more resisting materials until a wide valley is opened between 
two monoclinal ledges bounding it on either hand ; or, one or both of 
these may be entirely removed, leaving no signs of the former elevation 
except the opposite dips of the strata, or only an occasional projecting 
ridge or knob of refractory rocks; or the deepening and grooving may 
be continued far below the original valleys, so that these become the hills 
and mountains, with, of course, a synclinal structure, the strata on either 
-side inclining towards each other downward. The mountains of this State 
do not present a well defined example of either the anticlinal or the syn- 
clinal structure ; they are all mowoc^^wa^y *'. e., the rocka composing tliem 
all have one dip, often very confused, and generally quite steep ; they are 
simply projecting ledges of tho hard and difficultly decomposable rocks, 
left by the erosion of the neighboring softer strata. 

The topographical features of the mountain region of the State above 
briefly sketched, are not accidental. There can be no doubt that here 
was once a lofty plateau higher than the highest summit of the Black, 
and comparable in elevation to the present great table land on the wes- 
tern side of the continent, between the Rocky Mountains and the Sierra 
Nevada. The destructive action of atniospheiie agents, chemical and 
mechanical,-— water, frost, oxygen, carbonic ac!d,^havo by their incessant 
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play through the uncounted centuries which make the lifetime of a con- 
tinent, disintegrated and worn away the vast mass, until it is but a skele- 
ton of what it was, transporting the ruins succeseiveJy to Sower levels, 
and finally to the sea. Of course in this process the softer rocks, as the 
shales, limestones and certain micaceous slates, would sufi'er a greater 
amount of abrasion than the harder masses, such as the silicioiisand horn 
blendic slates, si^hists and gneisses. Hence the present mountain chains- 
are composed of the latter, while the rivers have scooped out their val- 
leys through the tracts occupied by the former. 

There are abundant illustrations of these statements throughout thie 
interesting region. It will be suflieient to cite the great valley of Chero- 
kee, hewn out of the limestone, and following that formation closely, far 
down into Georgia; the valley of the French Broad through Transylva- 
nia and Henderson, which has been excavated in a similar and easily die- 
integrable rock ; and the valleys of Tadkin and Catawba, The rivers- 
east of the Blue Ridge iisuaHy take a course at right angles to the direc- 
tion oftliat chain, for the obvious reason that that is the line of quickest 
descent. But these two last named rivers form an exception to the rule^ 
striking off for fifty or sixty miles in a northeasterly course, nearly paral- 
lel with the Blue Ridge, taking the tract of the softer rocks and making 
a grand easterly sweep around the harder strata of tiie Brushy and South 
Mountains. 

The great geological fact underlying and explaining much that is pecu- 
liar in the grand topographical outlines of the State as above sketched, is- 
the existence of a transverse line of movement, or axis of uplift in this 
part of tlie Appalacliian system. This is sufficiently evident from one 
observation,^that the dips of the later formations are north along the 
northern border of the State, and southerly a\ong the south and south- 
easterly outcrops of the same beds. And the dips are by no means in- 
significant, ranging from 15 to 70 degrees. To explain these facts there 
is required quite as great an upheaval along an east and west axis as is 
suflieient to account both for the excessive elevation of tho continental 
mountain system in this region and for tho great eastward protrusion of 
the Atlantic coast line. 

Valleys. — There are no great valleys in this State comparable to the 
Valley of Virginia, or the Valley of east Tennessee. But each of the 
numerous rivers has hewn out a narrow valley for itself, in the bottom of 
which lies its present channel. The most considerable and best defined 
of these are found in the mountain region just described. The most 
notable and the largest among them is the Valley of the French Broad,. 
which is about 50 miles long and has a varying breadth of 10 to 35 miles, 
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having in Transylvania county a great extent of level ami verjprodnctivo 
"bottom" land; but for tho most part it is traversed by many spurs, 
ridges and secondary .chains of monntains from whose intervening valleys 
and gorges oome the numeruns tributaries of the F. R. River. 

The other mountain valleys are of the same description, bnt arc gen- 
erally narrower and basin or trongh-Iike, and liave been excavated in the 
same manner by the rivers which drain the successive areas between the 
transverse chains already described and are flanked by numerous pro- 
jecting spurs and ridgea of the surrounding mountains, between which a 
multitude of subordinate tributary valleys ramify. There are in the valleys 
on all thet'u streams considerable level areas, or " bottoms " of great fer- 
tility ; as ill that on Valley .River in Chei'okee, wJiich is next in extent 
to that of the French Broad ; parts of the Tennessee Valley and of the 
Tuckasege V.; of t!ie Valley of the Pigeon and of that of New Jiiver 
in Watanga and Ashe; and there are many others of loss extent, but of 
exquisite beauty and fertility. Many of these are thickly settled and 
highly improved. 

The Valley of Nantehaleh is a very narrow and deep gorge between 
two approximate and very high mountain chains ; and that of tlie lower 
Tennessee is similar, but deeper and more rugged. 

Eastward of tlie Blue, Ridge, in the piedmont region, are the 
Valleys of the Upper Gata,wba and Yadhin, already referred to, 
which may, in a general way, be considered as consisting of the entire 
basins or troughs between the parallel chains which enclose them, and so 
are 15 to 20 miles wide, but the level land along these streams and inter- 
iectcd between the mountain spurs, often quite to the foot of the Bhie 
Ridge, as the fine valley of the North Fork in McUowell, is seldom more 
than a mile wide and frequently becomes very narrow, or quite disap- 
pears. Some of those openings, as Happy Valley on the Yadkin, and 
Pleasant Gardens on the Catawba, are among the most picturesque re- 
gions to be found in any country. 

Of the same general description are tho valleys of all tlie rivers in 
in their courses through the piedmont and hill country of the State, — the 
Broad and its tributaries. Green Hiver, Ac. 

The Valley of the Dan Itwer, which lies along the nortliern border 
of the State, from Stokes county to Person, iiae a large drainage surface, 
with imdulating and hilly slopes of 5 to 10 and 12 miles, lying partly 
in this State and partly in Virginia, and presenting a variable breadth of 
" bottoms," among which are some of the best farming lands in the State. 
The bed pf the river is generally 200 to 300 and occasionally even 400 
feet below the adjacent ridges or divides. When this river returns into 
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the State, in "WaiToii eouiity, some 20 miles above Weldon, after a wide 
detour into Virginia, having changed its name to Roanoke, the valley 
preserves its character, as above described, until it widens out into the 
broader '-'bottoms" and cypress swamps of the eastern champaign ; but still 
presenting occasional bluffs, especially on the south side, wliilc its flood 
plain often spreads out to a breadth of several miles. The Valleys of the 
hnoer Yadkin and Caiawha, with those of their tributaries, chiefly the 
South Yadkin ani South Forh of Catawba, (tlic former of whicli, about 
50 miles broad, resembles that of the Dan in extent as well as in doptlt 
of excavation, that of the Catawba »being very narrow), traverse the 
middle region of the State in a direction nearly at right angles to that of 
the Dan. At some points yi their course, as at Mountain Island of the 
Catawba and the narrows of the Yadkin and through a considerable part 
of Montgomery and Richmond counties, the hills close in upon the nar- 
row channel of the streams quite obliterating the valley, or reducing it to 
the smallest dimensions. But at many points, aiso, they open out into 
wide and fertile reaches of bottom land, often projecting in broad sinuses 
between the neighboring hills and ' presenting areas of suftieient extent 
for a succession of fine plantations. Similar bottoms, often of consid- 
erable extent, are foutvd in the narrow valleysof the Deep and Jiaiv^ and 
ot the JVeuse and the Tar rivers, which also lie in a direction but little E. 
of south, in their course through the hill country, the two former uniting 
to form the Gape Ifear, which pursues the same course to the sea, and the 
two latter tnrning more to the east as they reach the seaboard plain, 
tlirough which these, as that of the Cape T'ear, resemble very closely the 
Roanoke valley spreading out, especially iu their lower reaches, in some 
instances to a breadth of several miles of fertile "bottoms." 

It would be tedious to mention all the valleys, even those of consid- 
erable extent and importance, as there is no county or corner of the 
State in which they do not constitute a very important part, and always 
the best part of the cnltivated lands; and their bottoms contribute a very 
considerable proportion of the annual aggregate of the crops of the State. 
RivEES. — The river system of the State is very unique, being determined 
by the peculiar topography already described. The rainfall being very 
copious, numerous and abounding streams, make North Carolina one of 
the best watered {or rather, the best drained) countries in the world. 

And since the highest mountains and tablelands of the eastern half of 
the continent are found here, these rivers^ in making the descent to the 
sea level, develop an immense amount of mechanical power. 

It also follows from the same topographical fact of the occurrence here 
of the culminating masses and peaks of the Appalachian Mountains, that 
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the rivers of the State flow off to all points of the compass. Thus the 
New River takes a N. E. course to the Ohio; the other rivers of the moun- 
tain plateau flow !N. W. and W. to the Tennessee (and the Gulf) ; and the 
course of those rising in the south and east slopes of the Blue Eidge is 
south, southeast and east, reaching the Atlantic at numerous points from 
the coast of Georgia around nearly to Virginia. 

The mountain plateau is drained hy six large rivers, or rather systems 
of rivers, and three smaller ones. In the extreme western portion of the 
State is tiie 

Iliwassee Rhier, with its two large tributaries, Motteley JSiver and 
YaUey Miver, draining the two counties Cherokee and Clay,— an area of 
about 650 square miles. The general course of these waters is west, 
and the descent from the upper ralleys at the foot of the mountains, 
(about Valleytown, for example), to the State line, is some 8 or 900 feet, 
and their aggregate length (within the State) some 75 miles. Coming 
eastward, the next in order is the 

Tennessee liiver and its afSliated streams, Cheowah^ Nantehaleh, 
Tuckasege and Oconaluftee. These are all large streams, and, united, 
form a river, which, by the abundance of its waters, constitutes one of 
the principal sources of that great continental stream which carries its 
name for a thousand miles to the Mississippi. Its drainage area is about 
1500 miles, including the counties of Graham, Swain, Macon and Jack- 
son. The united, length of these rivers is not less than 300 miles. The 
tall of the Tennessee, from the town of Franklin to the State line, where 
it cuts through the Smoky Mountains in a stupendous chasm of 4000 feet 
depth, is over 900 feet. The fall of the Tuckasege, (which is equal in 
volume of water to the Tennessee itself), from the Forks to its confluence 
with the Tennessee, is about 1000 feet, and that of Nantehaleh and of 
Oconaluftee nearly as much. 

The third drainage area, that of Pigeon Hiver, is about 500 square 
miles, being limited to Haywood county; and this stream is smaller than 
the Tennessee in the same proportion as its surface of drainage is less. 
Its length is 50 to 60 miles, and the fall from the upper valley to the 
border of the State of Tennessee about 1000 feet. 

The Trench Broad River with its numerous largo creeks and four 
considerable tributary rivers, MUls Miver, Swannanoa, Ivy and Laurel, is 
nearly as large as the Tennessee, and drains nearly as great a territory, 
measuring some 1,400 square miles. The fall to the State line below 
Paint Hock, counting only from the mouth of Little river, is 824 feet, and 
the aggregate length above 150 miles. 
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The Nolechnchy receives its watere from the high cnltninating plateau 
previonely described, draining tlie slopes of tlie Black, the Eoftii and 
G-raiidfather. Its principal tributaries arc C'aney River, and North Tog 
!ind South T6e. The aggregate length is 100 miles, and the fall from 
the platean of the Old Fields of Toe to the State liTie, more than 1,500 
feet; drainage area 600 square miles. 

lillc liivei' rises in the neighborhood of the Grandfather, and has a 
course of only some 12 or 15 miles within the State, draining a single 
narrow biisiii of not more than 30 square miles between tiie Yellow and 
Beech Mountains, and is a tributary of the 

Watadiffa Jiiver, whicJi it enters beyond the hoiindarics of the State. 
This drains an area of 100 square milcii, lying between the last named 
range, the Blue Hidge, and the heavy cross chain of the Rich mountains. 
Its fall from the tnoiith of Boone Fork, is some 500 feet, and its length 
inside of the State abont 20 miles. 

JVeto liivcr differs from all the other streams of the State in that U 
fiows northward, into the Ohio. Its drainage surface ia quite large, cov- 
ering the three counties of Watauga, Ashe and Alleghany. Its waters 
are chiefly contributed by two nearly equal rivers, North Fork and South 
Fork, which unite near the Virginia line, in the northeastern corner of 
Ashe, taking thence an east course along the margin of the State, which 
it rii-enters about midway of Alleghany county, where it impinges against 
the Peach Bottom mountains, the last of the cross chains, and ia deflected 
into a course a little east of north, towards the Kanawha Valley in Vir- 
ginia. Its aggregate lengtli, within the State, is nearly 100 miles, and its 
fall 700 feet, at least. This is one of the larger mountain rivers, — of the 
same order of magnitude with the Hiwassee, Frencli Broad, &e. Drain- 
age surface (in K, C.) 700 square miles. 

There is a common feature of these streams that is worthy of special 
remark, viz; that through a considerable part of their very tortuous 
course across the plateau from the Blue Ridge to the Smoky, the amount 
of their fall per mile is frequently quite small, not greater than that of 
the rivers east of tha mountains, the greater part of their descent occur- 
ring within the gorges through which they force their way across the 
Smoky chain, so that many of them present navigable channels of con- 
siderable extent. The French Broad, for example, has a fall of less than 
3 feet lo the mile from Brevard to Asheville. 

And again, the domlnancy of the western chain of mountains frequently 

asserts itself in a very striking manner, notwithstanding it is obliged, 

sooner or later, to give passage to all the streams of the plateau. The 

French Broad is a striking illustration as well as North Toe and New 

16 
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River, (South Fork) ; all these being thrown oft by the steeper slopes 
and more rapid torrents from the western escarpments and hurled against 
the very crests of the Blue Ridge, along which they wander lingeringly 
in slow and tortuous ooiiree, as if anxiously seeking the shorter passage 
to the sea ; but finally turn, as it i:i desperation, and plunge with roar 
and foam against the frowning ramparts which bar their way to the west. 

In addition to these rivers which flow west and north, there are several 
others which take their rise along the eastern and southern margin of the 
tableland whose course is eastward and southward, as Linville River 
which drops from the high tableland at Linville Falls; and Green Bi/oei; 
which has cut its way down through a gradnally descending narrow valley, 
or trough, along the edge of the plateau, for 20 railed before it breaks 
through the eastern barrier of the Tryon range; having a fall to this 
point, (trom tlie road crossing near Saluda Gap), of not less than SOO feet ; 
and to thess may be added Toxaway Iiiver,w\-tosQ head streams drain the 
tableland of the sonthern end of Jackson and Transylvania counties ; and 
the head streams of the Chatooga, out of Oasher's Yalley and Horso Cove. 
Eastward of the Bine Ridge the rivers may be grouped \r\io four systems. 

The first will comprise the waters which drain the southern slope of 
the piedmont plateau, and which make their exit in a general course a 
little east of south, by the channels of Broad River and South Fork of 
Catawha ; the latter rising in the flanks and spurs of the South Monn- 
tains, and the former receiving its waters, in part, from that range, (by 
way of Buffalo Vreek and First Broad and Second Broad rivers, but 
chiefly from the eastern slope of the Blue Ridge, Green liiver being its 
largest afftnent.) Broad River has, with its tributary rivers, a total length 
of 110 miles, and drains an area of 1250 sq^uare miles, including Polk, 
Rutherford and Oleavoland counties ; and the South Fork, a length of 
75 miles, draining portions of Burke, Catawba, Lincoln and Gaston, — 
seme 800 square milas, — its confluence with tlie Catawba having deter- 
mined an important corner of the southern boundary of the State, The 
fall of these waters, from the foot of the mountains to the State line, 
fnay be stated generally at about 900 feet, crossing the burder at eleva- 
tions of 600 and 500 feet, by the channels of Green and Catawba rivers. 

The second river system is that which drains the northern half of the 
piedmont, and is represented by the two large streams, Catawha and 
Yadkin, whose general course ie a few degrees norf li of east to the point 
where they leave this plateau, emerging by a sharp curve, in a south- 
erly course at right angles to the former. It is noticeable that both these 
rivers receive the more part of their waters and all their larger tributa- 
ries from the north ; those of the Catawba, North ForTt, ZinvUle, Upper 
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Creek, Jnlin's River, Lower Creek and tlio tlirec " Little Sivers" ; those 
of the Yadkin, Lewis's Fork, Readies River, Mulberry, Roaring Greek, 
Big JSlkin, MitchelVs River, Fishei'sl Rimr and Ararat, besides a mul- 
titude of creeks, large and small, entering on both sides. 

These rivers, upper Tadkin and Catawba, are of nearly equal size, and 
the fall is nearly the same, being, for the Catawba, a little over 500 feet, 
counting from Old Fort to the great bend, a distance of T5 miles; and 
for the Yadkin, from Eichlanda to the bend, 100 miles. Their combined 
drainage area is more than 2500 square miles. 

After entering the midland region of the State, these risers properly 
belong to the fourth ajetem and pursue a parallel course, which is a little 
east of south, but show very marked differences in other respects ; the 
Catawba having an additional length, to the State hne, of some 70 miles, 
a fall of 300 feet, and draining a narrow valley of 10 to 15 miles breadth, 
— an area of not more than 700 square miles, and receiving no impor- 
tant tributaries from it, while the Yadkin has an additional length of 150 
miles, a fall of more than 700 feet, and drains a wide valley of an aver- 
age breadth of 50 miles and an area of more than 5000 square miles ; re- 
ceiving, besides a number of large creeks, five considerable rivers, two 
from the west. South Yadkin and Rocky River, and three from the 
east. Little Yadhin, Vw/mrrie and Little River, thus becoming the 
largest river in the State, The aggregate lengths of these twin streams 
and their confluents in this State are respectively some' 325 and 550 
miles. 

Both these rivers are navigable for the most part of their course 
through and even beyond the midland region, except at a few shoals and 
rapids, most of them easily surmounted by canals, jetties, &e. Such im- 
provements were nndertakeu abont 50 years ago, but never completed 
There were no serious obatructicms on the Catawba, and that riv6r was 
navigated for some years by flat boats, and the Yadkin also fBrnished an 
outlet for the produce of several counties up to the foot of the Blue 
Kidge, The Narrows, however, constituted an obstmctiori of ft 'snf- 
ficiently formidable character to defeat the enterprise undei^tsken by'the 
State for the improvement of that river. 

The third river st/atern ia that of the Dan and its, tribiitaries, which, 
with the Roanoke, (its continuation), drains the conntiep along the ncirth- 
ern border of the State from Surry county to Nortliampton, — ahiiostfrom 
the Blue Ridge to the coast ; although in tJie middle part of its confse it 
makes a northern curve into Yirginia, It is .the longest river in the 
State, its distance, measured along its course from the northern border of 
8 to the moufli, being more than 300 miles, and it is further notable 



ityGoogle 



3d gsologv of NOKTE. CAKor.INA. 

as the onlj- one of all the rivers rising in the Bine Ridge wliieli readies 
the Atlantic within the State. Ita drainage area (in North Carolina) ig 
abont SOOO square miles, and aggregate of river lengths, 325 miles; its 
principal trihiitariea being Town Fork, coming in from the west, in 
Stokes county ; and Mayo Hive?' and Smith's liiver, which enter on the 
north side, in Rockingham, and Rico, in Person. Its fall from Daiibmy 
to tho sea is CSti feet. It is navigable the whole distance from the east- 
ern border of Stokes, except at a few shoals and rapids, and these are 
easily overcome by canals and other simple contrivances of the system Or 
alack water navigation ; and in fact, such improvements were once par. 
tially effected and the whole length of the river navigated ; and steam- 
boats now ascend to the lower falls at Weldon, and fiat boats arc used on 
the other navigable stretches to the borders of Stokes county. It dis- 
charges its watei-s by several months into Albemarle Sonnd. 

The fourth River system inclndes the fonr streams which rise along the 
sonthern slope of the easterly ridge, or watershed whose northern de- 
clivity is drained by the Ban, viz : Tar Kiver, Ntiise Elver, Haw Kiver, 
Deep Kiver and Capo Foar, (and the lower portions of the Yadkin and 
Catawba, as above described). 

Tar Miver rises along the west aide oi Granville comity and among the 
mountainous swells on the eastern edge of Person, and flows first in a S. 
S. E. course, and then more easterly, receiving several large tributaries, 
and drains most of eight eonnties, an area of nearly 5,000 square miles. 
The fall, from the j unction of North Fork, is more than 400 teet, the last 
considerable water power occurring near Rocky Mount, on the Wil- 
mington and Weldon Kailroad, the seat of Battle's cotton factory. It is 
navigable to Tarboro', li miles east of the Railroad. Its aggregate length 
ia 175 miles. 

Neune JBivei' has its head waters among the same highlands, in the 
south of Person and Orange conntiea, and pursues the same course as the 
Tar, to Smithfield, the head of navigation, in Johnston county, and 
then making a similar easterly turn, reaches Pamplico Sound at Newbern> 
receiving at this point a largo tributary on the south side, in tho Trent 
River. Its breadth atKewbern is two mik'S, and it rapidly widens to 
five, and at length to seven and eight miles. Its fall from the northwest 
corner of Wake county, where it takes origin in the union of three streams 
at one point, {Flat River, Little River and £,no), to Newbern, is about 
340 feet ; aggregate length, (adding that of two other large affluents, Con- 
tentnea, and (another) Little River, which enter from the noi'th), abont 
-325 miles, and drainage area very near 5000 square miles. 

Hmo River and Deep River, tiie components of the Oape Fear, rise in 
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Rockingham and Gniiford counties, and flow S. S. E., the latter making 
an eastward sweep from the southeast corner of Eandolph along the 
southern border of Chatham, till it meets the former in the southeast 
corner of tho latter eoimty, the united waters pursuing the same average 
course {in the Cape Fear) to its mouth in the southeast corner of the 
State, 30 miles below Wilmington. Haw River receives two large tribu- 
taries, Alamance Creeic and New Hope liiver. Its fall from the Pied- 
mont Railroad crossing, in the nortSiest corner of Guilford county, to its 
confluence with Deep River is 470 feet, affording with its afflnents, many 
excellent water powers, a number of which have beou utilized in cotton 
factories, flouring miJle, &c. Deep River, which rises in the western part 
of Guilford county, has a fall of some 600 feet from tho crossing of the 
IJorth Carolina Railroad, and drives a number of mills and factories, chiefly 
in Randolph county. Its largest tributary is Soch/ Jiivet' in Chsithara. 
The Cape Tear is navigable to Fayetteville, more than 100 miles above 
Wilmington ; and its upper portion was once improved by the State at a 
cost of nearly $1,000,000, and navigated its whole lensth, as well assorae 
30 miles of Deep River, through the coalfields and iron beds. The fall 
from the confluence at Haywood is 135 feet. The aggregate length of 
the Cape Fear and tributaries is not less than 500 miles, including Upper 
Little River, Low&r Little liiver and liockfish Greek on the west, and 
two large navigable rivers from the cast, viz : Black River, entering 12 
miles above Wilmington and draining Sampson and portions of Cumber- 
land, Bladen and New Hanover counties, and Nroth East River, con- 
flnent at Wilmington. The drainage is not less than 8,000 sqnare miles. 
INevj liiver, with its branches, is nearly confined to Onslow county, rising 
in the border of tlie great swamps of Jones. For 15 miles this is a tidal 
river, 2 to 3 miles wide. 

In the Eoutheaetern angle of tho State are two other water courses of 
considerable size: Lumber Hive?; which rises in Montgomery county, 
but derives its waters chiefly from Richmond and Robeson, passing the 
State line in Columbus, with a fall to this point of some 200 feet, and a 
drainage of 1,800 miles: and Waecamaw Biver, which rises in the lake 
of the samo name in Green Swamp, and after a southerly course within 
the State of some 30 miles, and a fall of about one foot to the mile, en- 
ters South Carolina, and flowing parallel to the coast for about 50 miles, 
enters the Atlantic, with the last named stream, by way of the PeedeC; at 
Georgetown. Both these rivers are beatable for considerable distance 
within the State, the latter quite to the lake. 

In the northeastern part of the State are several broad navigable rivers 
which drain this mucli watered angle of the State,— an area of some 2,500 
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square miles, in a Bontherly direction, into Albemarle Sound. Of these 
the Chowan is the largest, — with the Meherrin, about 100 miles long, and 
navigable beyond the State lino ; and having a fall from the point where 
the latter crosses the border of some 40 feec. The other of these rivers, 
Perquimans, Little Biver, Pasqitotank and North Hi'vei; rise in the great 
tractsof swamps near the State line, and have a scarcely perceptible fall 
of less than one foot to the mile, terminating in wide bay-like arms of the 
sound. And the other rivers which drain the alhivial and swampy re- 
gions near the sounds are of tlie same character, — broad and navigable, 
but withlittle fall, and therefore of no interest in a manufacturing point of 
view. 

On the south side of the Albemarle enter two such streams from the 
great swamps of Hyde and Tyrrell counties, ihaAUigator and the Scup- 
pernong. 

Pnngo River is a wide stream of like character, which flows from those 
last swamps southward into Pamplico Sound, entering at the same point 
with the Tar, (or Pamplico) River, and is not less than three miles wide 
at its mouth. Midway between Tar andj Neiise, h Bay liiver, 1 to 3 
miles wide. Between the Neuse and Cape Fear are several other very 
short and broad tidal streams, as, White Oak Biver, from the swamps of 
Jones connty, and Newport and North Hiver in Carteret connty ; and 
aoutii of the Cape Fear, Lochwoodh Folly and Challotte. 

It will be found, by summing the aggregates of the river-lengths of all 
the river systems of the State, that the total aggregate is about 3300 
miles, (just the length of the Missouri from its source to the Gnlf), and 
their total fall about 33,000 feet, or an average of 10 feet to the mile. 

If, then, we imagine a river of about the average size of those above 
described, say the Haw, or the Nense, with a length and fall equal to the 
above aggregates, we shall reach a very simple conception of tlie matter. 
Or perhaps we may oven more readily grasp tlie totality of these results by 
taking one of the above described river systems as furnishing, in its 
length, fail, and drainage area, units of which the grand aggregates for 
the whole are simple multiples. The Neuse for example, drains an area 
of 5000 square miles, has a total length (with its tributaries) of about 
325 miles, and the aggregate of the fails of the main river and its priti- 
cipal afluents is nearly 1100 feet, so that this liver system, if the fall 
were three times as great, would bear the simple ratio of one-tenth to all 
the total aggregates for the State ; that is to say, ten river systems equal 
to that of the Neuse, but with three times its fall will represent the ex- 
tent and dynamical effect of the whole river system of the State, 

'Watbk Power. — Itwill be apparent from the foregoing rapid sketch, 
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that the water power of tbe State ie enormous and distributed over its 
whole territory except the immediate seaboard. 

And only the larger class of streama has been inclnded in the fore- 
going calculation, while hundreds of creeks, many of them large enough 
to be cWeed as rivers in other countries, — larger than the Tiber or the 
Arno — and of sufficient power for an indefinite number of mills and 
factories, have not even been named. In the piedmont and mountain 
regions especially, exist a multitude of streams, afflnents of the great 
rivers, which in their descent of hundreds of feet from the upper slopes 
and table lands develop an aggregate amount of force, probably not much 
less than that of the main streams. 

But it is not impossible to reach some definite conception of the amount 
of this mechanical power. We may arrive at snch a residt in several 
ways. The data already obtained for the aggregates of the river lengths 
and falls will serve as tbe basis of a first approximation to an eetimate, 
if we add another which can only be obtained by an actual meaeiirement 
of the power developed by soeli an average river as the Haw or the 
Keuse in a given amount of fall. Such a measurement of Haw Eiyer 
lately made at its conflnence with Deep liiver, gives a force which may 
be expressed simply as 200 horse powers per foot of fall, after deducting 
ten per cent, for a slight rise in the river. If the half of this be taken 
as the average for the whole length of the stream, the additional datum 
required is 100 horse powers per foot of fall, for a river 3300 miles long 
and falling 10 feet to tlie mile. This gives a total mechanical effect of 
3,300,000 horse powers. 

A second approximation may be reached by starting from an entirely 
different point of departure. Given the average annual rainfall for the 
State, the proportion of it which escapes by evaporation and the average 
elevation of the surface atove sea level, the dynamical effect of the de- 
scent of the residuum through the known vertical height is readily calcu- 
lable. The average annual rainfall, as stated elsewhere, is certainly not 
under 45 inches. If the loss by evaporation h assumed to be 70 per 
cent., which ie rather over than under the fact, the residuum to be ac- 
counted for by drainage is 13^ inches. 

The average elevation of the surface may he obtained approximately 
from ilic following data, viz : 

Area of the State, 50,700 square miles. 
" " sounds, 3,300 ' " " 

" " land surface, 47,i00 " " 

'•' " coast region, 15,000 " " Elevation, .50 feet. 
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Area " 8i]beast'n,reg'n 9,000 " " " 200 ■' 

" '• middle '■ 12,000 " '■ " 650 " 

" piedmont " 6,000 " " " 1,000 " 

" " mountain " 5,400 " ■' " 2,600 " 

A simple calculation gives the average elevation of the land surface at 
640 feet. Tiiis is diiferent from the result obtained by others, from I 
known not wbat data, or assumptions. Eut the result can not be far 
from the truth. 

The amount uf water carried ofi' annuallj by drainage is then 46,000,- 
000 tons. This will develop, in a descent of 6i0 feet, a total force of 3,- 
370,000 horee power. 

The capacity of all the steam engines, stationary and locomotive, in 
England, as given by the Prussian Eurean of Statistics, is 3,300,000horse 
powers ; that of the United States, 3,800,000. 

The artificial production of such an amount of force reqiiires the eon- 
samptiot] of more than 4,000,000 tons of coal. 

Some notion may be obtained o± the relative cost of water and steam 
power from the fact, mentioned by the State engineer of Maine, vV. 
"Wells, that the expenditure for the former, at the water works of the 
city of Philadelphia ia less than one fifteenth of the average cost for the 
latter, in four cities, in which coal is $5.50 per ton. 

The actual instrumental measurement of even the principal rivers of 
North Carolina will be a work of time and labor ; but a few such meas- 
nrements were made daring the past autumn, which are given merely as 
first approximations, being made, of necessity, very rapidly and with im- 
perfect appliances. The figures given are therefore subject to future re- 
vision and correction for errors which, however, can hardly be serious. 

The Roanoke, measured at Haskins' Ferry, more than 50 miles above 
Weldon, and more than one-third of the distance from the latter point to 
Danville, gives a discharge of 177,000 cubic feet per minuto, or 335 horse 
powers for every foot of fall. The entire manufacturing value of this 
stream, so far as its course lies within this State, is about 70,000 horse 
powers. 

The discharge per minute of the Yadkin, measured at Brown's Ferry, 
near the N, C. Kailroad bridge, where the breadth is 650 feet, is 155,155 
cubic feet, which gives 294 horse powers per foot. The river at tliis point 
is not more than half the size which it attains before leaving the State. If 
therefore 300 horse powers be t:iken as an average for the fall of 850 feet 
from Witkesboro' to the State line, the aggregate of horse powers devel- 
oped is 255,000. Tlie practical eflect of this force may l)e seen from a 
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statement of the ainomit of work which it is capable of ped'orining, as for 
example in driving cotton mill machinery', being eiifficient to turn 10,- 
200,000 spindles, which is four times as many ae are fonnd in Massachu- 
setts, and far more than in all thefaetoriea in the United States. 

The Catawba was measured at Marahail's Ferry, near Hickory, and 
gives at Ihst point a force represented by 245 horee powers per foot; 
which, taken as an average for the fall of 730 feet ffotu Pleasant Gardens 
to tile State line, gives a total of 184,000 horse powers, or a capacity of 
7,360,000 spindles. 

The force of Haw River, and of Deep River, at the confluence, is for 
the first 200, and for the second, 120 horse powers; and that of the Cape 
Fear, therefore, 320, or nearly as mneh as that of the Roanoke ; the ag- 
gregates are, for the Cape Fear, to Fayetteville, 45,000; for the Haw, 
from the Piedmont Railroad bridge, with a fall of 470 feet, and an aver- 
age force one half of that at Haywood, about 50,000; and for the Deep, 
with the like assumption, 35,000; and for the three, 130,000 ; or an ag- 
gregate force sufficient to tnrn 5,200,000 spindles. 

An approximation may be made to the power of any of the rivers of 
the State herotot'ore described, by a simple calculation based upon the 
relative drainage area and the fall. Snch calculation will give for the 
South Fork of the Catawba, for example, a probable raeciianical effect 
per foot of about 50 horse power in its middle course, and an aggregate 
of 25 to 30,000. 

The sum of the powers above computed is more than 600,000, or 
nearly one-fifth of the whole theoretical estimate for the State, al- 
ready given. And this aggregate only includes the main rivers, and 
would bo largely increased even by adding the amounts for the larger 
affluents. So that it will be apparent that the theoretical estimate is 
i;[uite within the limits of probability. 

But there are several remarkable water powers in the middle and east- 
ern sections of the State, which are worthy of more particular notice. 
One of the most notable of these is at the lower falls of the Roanoke 
which terminate at Weldon. The whole force of this magnificent river, 
developed hy a fall of 100 feet in about 10 miles, could easily be rendered 
available by means of the canal which has its outlet at Weldon. The 
power of the Merrimac at Lowell is not comparable to this, and it is in 
the midst of cotton fields, and yet has never turned a spindle. Another 
tine water power is fonnd on the Catawba at Mountain Island, I'i miles 
west of Charlotte, the tall being at least 40 feet and having the advan- 
tage of a similar canal. It drives only one large cotton factory, while it 
is a Eufticient for a whole city of then], 
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On the South Fork of the Catawba in Gaston county, is a third noted 
power at High Shoals. The fall ia some 30 feet, and althongli it has 
been ntilized to the extent of driving the macliinery of extensive roll- 
ing mills and some half dozen forges and puddling furnaces, not a tithe 
of the force is turned to account. 

And there are many other important powers on the same stream, which 
18 a snuceBsion of rapids for mary miles as it breaka through the ledge of 
Speneers's Mountain, of the King's Mountain range. 

A fourth valuable water power, as jet only utilized to a very small ex- 
tent, is that at Lockville, in Chatham county, on Deep Kiver, The fall 
here is 86 feet. And along this river, and the Cape Fear, are nineteen 
dame built by the State for the improvement of the navigation ; and 
most of these are still standing at least in part, and about half of them 
have been recently put in repair by private enterprise, in developing the 
iron and coal interests of the region. Here there is a force of over 
50,000 horse powers, (or 2,000,000 spindles), already rendered available, 
and yet wholly unused, although it is withiii the cotton region. There 
are abont a dozen factories on this entire system of rivers, some 10 or 
12,000 spindles, requiring some 300 or 400 horse powers, that is, about 
a four hundredth part of the whole. 

But the most remarkable water power in the State is yet to be men- 
tioned, and is one which has never been turned to the smallest account, — 
that at the the Narrows of the Yadkin, in Montgomery county. 

At this point the whole immense volume of the waters of this, the 
largest river in the State, is suddenly compressed into a narrow, rocky 
gorge of the Uwharrie Mountains, a broad, navigable expanse of more 
than half a mile contracted into a defile of abont 30 feet breadth, — 
through which tlie torrent dashes with an impetuosity to which the "ar- 
rowy" sweep of the Rhine, in its most rapid mood, is but sluggishness 
itself. The total descent of the Narrows and the Rapids, in a distance 
of some two miles, is not less than 50 or 60 feet ; at the termination of 
which, at the confluence of the Uwharrie, the river attains a width of 
more than one mile. 

This locality is abont 30 miles from the nearest railroad. Those pre- 
viously named are either on, or very near to some line of rail, and all 
are within, or on the margin of the cotton -growing zone, and in a region 
of abundant and various agricultural products, and except the first men- 
tioned, are among the hilts of the middle cectii^n, which is noted for its 
salubrity of climate. 

Elevations, Pkofilks, &c. — A large mass of materials baa been col- 
lected with a view to the construction of an approximative topographical 
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map of the State, bnt it is still insufficient for that pnrpose. As many of 
the data, however, have an interest by theraKelves, a portion of them are 
given here. They are derived from various sources, besides the observa- 
tions made in connection with the Geological Survey. A large part of 
the mountain region of the State has been triangulated, (partly by Prof. 
Gnyot, and partly by the Survey), in a sort of secondary eystem, bo as to 
locate, at leaat approximately, the prominent points and features with re- 
spect to each other, but as observations of that sort will be cf little gen- 
eral interest, apart from their mapped results, that portion of the work is 
reserved for a future volume. 

Elevations — The altitndes given below are derived in part from rail- 
road levels, and in part from barometrieal mcasurcmcLits, (both mercurial 
and aneroid), from railroad benches, and partly from the latter with the 
aid of the barometer and pocket level. These several sonrces will be in- 
dicated by the following abbreviations : Eailroad levels, R. li, ; barometri- 
cal meaanromente, B. ; anoroid, A. ; barometer and pocket level, P. L. 
A large number of the barometrical altitudes in the raoiintsin region 1 
owe to the conrtesy of Prof. Giiyot, of Princeton, who has kindly com- 
municated to me many of his resnlts in advance of their publication else- 
where, with the reservation that a few of them may possibly require cor- 
rection, to the extent of a few feet, upon a revision of the computations. 
And many of the meaanrements of the Snrvey marked P. L. are very 
rough approximations. 

It is not easy to classify these data. The grouping by orographic re- 
lations, adopted by Prof. Guyot, is perhaps the most simple and intelligi- 
ble, and will therefore be followed as far as practicable. 

j^LTITUDES IN TUB SMOKY MOUNTAINS. 

1. Tlispari of l/ie chain bcy/oncl the Slate line in Tean^see and Georgia, south of ills BXaassea Sixer, 
coKed (fle Frog Mowitaini. 



B 




Biff Fiog, (Ga }, 


4,226 


B 




Ctjwpen, (Cm ), 


4,1*6 


B 




riat Top, (Ga ), 


3,T35 


B 




Slat Top, {Gft ), (east end. 


8,5Te 


B 




Polecat Knob, (Ga ), 


3,537 


B 




W N Goes' house, (Gn ), 


lyST 


B 




Little Fiog Mountain, Tenn 


3,3f* 


P 


L 


Panther Knob Teon 


2,%U 


B 




Du(kto«n Tenn, 


1 7^0 




3. Betoieen HliBmaee and Tennes 


ec Rivers. 


P L 


Lon Ri(]"-p n rth I'D l! 




P. L. .. 


Long Ridge, south knob, 


i'^Ti 
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of la 



Saeaaf Knob 

Luakol Eouthnest peik 

Big SaseafrfiB 

Big BeaTerdam 

Little Beaveraan Bald 

ttoU Pen Peaks of B Bald 

McDan e Bal 1 

Peak one ha I nu e 

Hoopt 9 M idow 

bip N of MeD Ba d 

Midd e R dge 

liatt esnake ICncl 

La rel Top 

Knob S of las 

K.nohN r of last 

Rough Eidge 

Sla-p Knob 

State B age first peak 

Hoope s Cihin 

Ha T Knob 

Kace Track E end 

EaceT ack middle 

LttleSnovlird 

Rod y Knob 

Slide Off 



3. JScliceeit limnessee IHver hikI Mg I 

,. Bald Spot 

..Great Bald s tentral Peak 
. .Great Bald e &o ith Peak 
..North Bald 
..Opossum Cap 
. .Turky Knob 
. . Spence Cabm 
..Eagle Top 

. .Thanderhead Mountain 
..Snaky Mountam 
..Fomaj Eidge Peak 
..Comer Knol 
..Big Cherry Gip 
...Big gt ne Mountain 
...Chimzy Knob 
...Mt. Buckley 
. . .Clingman e Dome 
..Mt. Love 
..Collins' Gap 
..Mt. Colllr" 
. ,Eoad Gap 

4 I loup of Satthead Temifs . 

. . Alum CavE, 
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IXTKOtlUCTlOK, 




. 






. 


Neighbor 




. 


CroES Knob 


5 9S1 




North Peak (Mt feafford) 


6535 


. 


West Peak (Mt Curtis 1 


56'* 




Conti'al Fe »k (Mt loConte ) 


6 613 


. 


.. ..Mt. Mingus 


5 6% 




Bight Hand oi Ne t Gap 


50&4 




Mt. Ocona 


6 1d3 




Peck's Peak 


6393 




ladian Gap 


B81T 




Top ot Plchland R d^e 


B4Sa 




Rhelnhardt Gap 


6i30 




Laurel Peak 


5S28 






5as3 




Three Brothers central PphK 


5 90~ 




Mt. Alesaidcr 


3 447 




Mt. Alerandei south peak 


6309 




Mt. Henrj 


6 873 




Mt. Onjot 


oesf 




Trieorn r Knob 






Unvon'o PTnnh 


B230 




Thermometer Kn 1 


BIBT 




Luftee Knob 


6238 






5190 




Starling Mountftli 


5 05.! 




Big.Catftluche 


6159 




Hannah Gap 


3 534 




Big Pigc u River neai mouth of Fines Crec 


>341 




5. Betmen Bgeon mver and Fi-eneti Bi-oad. 






4,658 




Bear Wallow Mountain Gap, 


4,116 




Heab'e Monntaic, 


4,46h 




Sandy Mush Bald, 


V6i 




CrabtreeBald,... 


5,336 




Max Patch Mountain 


4,700 




Mai Patch Gap,. 


4,SS2 




Walnut Mountahi, 


4,SSB 




High Bluff, 


4,708 




Indian Grave Gap, 


4,288 






1,264 


.R. .. 


Warm Springe,... 


J 336 




(i. BdiDCen Frsnch Sroad and No 


cchiicky. 




J. Chandlers', on Shelton Laurel River, ... . 


..3,031 






..4,876 




































Haw Knob, 


,.4 9a4 
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Sampson Mountain, 

Sampson Gap 

....Fire Scald,. 

— Wolf'a Camp Gap 

. . . . Flat Eoek Mountain 

....Elk Wallow, 

Toe RiTer toru near motitli of Jack r, Creek 

7. Setwieii Nolechvcky and Watimga 

Hakersville,. (alioul) 

Boan, High Knob, 

....Roan, HighBlufi, 
.... Grassy RidgeBild 
....Cold Spring, 

— Little Teilow Mountain, 

Humpback, (of "iellow Mountain,) 

ATery's Teilow Monntaln, 

Cranberry Creek at Cranberry 

— Ba^edKnob of Yellow Mountain, 

— Gap of Iron Mountains, neai Cranberry 
Elk Elver, at Lewis Banner's, 

Beech Mountain 

Beech Mountain Creek mouth, 

Watauga Biver "^iate ime, 

S, Selween Watauga Siiier and Head Water! 



5,541 
5,440 
3 051 

3T!>4 

5,541 

3,131 



. . Jehiel Smitli's house. Cove Creek, 3,035 . . . 

..Rich Mountain Ball], Watauga county, 4,681... 

. . Gmssy Knob, of Rich Mountain, 4,480. . . 

. . Salt Rock Ridge, Rich Mountato, 4,681 . . . 

. .Big Bald, Rich Mountain, 4,359. . . 

. .State Gap, (between B, B. and Snake Mountain ,)4,4O0. . . 

. . Elk Knob, 5,574 ., . 

. . Snake Mountain, 5,594 . . . 

. . White Top, Virginia, 5,530. . 

.. Miller's houGe, head of Meat Gamp Creek, 3,824... 

..John Green's, Meat Camp Creek, 8,180... 

. . Howard Gap, Rich Mountain, 3,679 . . . 

..Hodge'sGap, 8,380 .. 

. . H. W. Hardin's, floor, 3,169 .. , 



arloaf, . . 



....Pi 



Harmon's Knob, , 4,881 . . 

Orchard Mountaki, near Elk Knob, 4,800. . 

. Riddle's Knoh, near Elk Knob, 4,800 , . 

. Mouth of Elk Creek, (New River,) 3,898. . 

. Jas. Dobbin's, on Elk Creek, 3,(S7. . 

. Black Mountain, 4,633. . 

.Gap at head of Three Top Creek, 3,444.. 

.Paddy'E Mountain, Ashe county, 4,300.. 

.Phoenix: Mountain, 4,673.. 

. The Biuff, 5,060 . . 

. The Bluff, south end, 4,630 . . 

. The Bluff, ridge east, 4,500 . . 
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..Eocky Knob, 4,4t 

..Three Top Mountain, middle knob, 4,91 

. . Tliree Top, eaist knob, 4,95 

..Big Knob, 4,n 

. . Old Field Bald, 4,SE 

. .Eiii!ih Grier'B, 3,1S 

. . Falls of Longhope Creek, foot, 3,61 

.. Falls of Longhope Creek, top, 3,0f 

..The Peak, 5,1{ 

. .Houth of Three Top Creek, Worth's, 3,9£ 

..Mulatto Mountain, 4,® 

..Negra Mountain, 4,ei 

.. Jefferson, C. H., a,9i 

..Month of Cranberry Creek, New River, 3,54 



ALTITUDES ALONG THE BLUE RIDGE. 



In Swn-y and Alleyliany Cminlies. 



Fisher's Peak, State lino, 3,57 

Cedar Ridge,.. VI' 

Bnazard Knob, 2 7P 

Jack Lowe's house, 1 4" 

Mill Creek, 3 iraieB from mouth, 1 38 

C. C. McMichela ground, 1,31 

Rocky Ford of Mitchell s River, 1 13 

Gideon Bryants, (river,) 1 27 

Thompson's Gap, 2 Ss 

Saddle Mountain, 'i 3i 

A. M. Brjant'B i &i 

Bull Head Mountain, 3 1'i 

Bull Bead Mountain, south peak 3 ^ 

Little Mountain, 3 (15 

Roaring Gap, . . 2,91 

Cbeek'a Knob, Peach Bottom Mountain, 3,98 

Edward's Gap, Fea<h Bottom Mountnin, 3,5(' 

Fernej Knob, Peath BHtom Moantain, 4,15 

LitUe Grandfathtr Blue Eidffe, 3,78 

In Ashe Couiiiy. 

..Thompkin's Knob, near Deep Gap, 4,05 

. .Deep Gap, 3,10 

In Watauga Cmmly. 

..Flat Creek, ci'OBSing, 3,66 

.. Clear Branch Gap, 8,18 

..Lookout Gap 3,19 

..Bent Branch Gap, 3,13 

. .Cook's Gap, 3,30 

. .Boone, C. H., 3,34 

. . Three Forks, of New River, 3,1* 

..Rock Mountain, , 3,96 

. .Josh. Winkler's house 8,10- 
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...Col. ■Wm. novtoii's iluiir 
. . . Big Ridge, (of Blue EiJg., 
...Thunder Hill,.... 
. ..BlowiagKoekMiuntain, 
. . . Blowing (or Watauga) Gap, 

...Plat Top, 

. . .Shnll's Mill Pond, V, atangi B , 

...Heory Taylor's house 

, . .Gap at head of Watauga a d Lunnlle River, 

, , .Qrandlather, 

. . .MoCanleas Gap, between Liiiville f n I Ellc K , 
. . .Peak Mountain,' (near Grandlather) 
. ..Hanging Rocb,, . . 
. ..Sagged Ridge, lietween last two, 
..Hanging Rotk Gap, 

In ViUhdl touiity 



Beech Knob, {near last) 

Elat Top, (near last) Bluff of, 

High Ridge of Soggy 

Miller's Gap, Blue Ridg , 

Toe River, at Old Fields of Toe, 

Dellinger'B Gap, Blue Ridge, 

Soapstone Gap, Blue Pldge, 

Piagah Gap, head of Brushy Creek 

Gap at head of North Toik, of Catawba 

Rattle Snake Spring Gip, near LlnTille Pallc, 

Gap i mile north ol last, 

LinvlUe Riser at Plero} », 

Linville River Ford, new Pisgah Gap, 

R. E Linville Rivor Ford, near Horehaw s, 

R. B Barrier's Gap, Jonaa' Ridge, 

a. R. Gap at head of Wilson's Creek, 

R. R. Head of Upper Creek, Barriir a, 

B Old School House at head of Noith Cote 

William English's, 

B Humpback, The Blufi, 

B Humpback, The Nanowa 

B Humpback, Mount Waehlngton, 

B ToeBiver, ford near ChQdBviIle, 

B Gillespie Gap, Blue Ridge, 



In Yan^^ Comd,j. 

....Three Knobs, middle knob 

The Narrows, head of Buck Lreek 

. . . . Gap at head of Buck Creek 
....High Pinnacle,.... 

Rocky Knobs, south Peak 

Roeky Knobs, Big Spring 

Gap between High Pinnacle \ai Potato Top 
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In, Baneon^ County. 











S. E. .. 

R. R, .. 


Mouth of Flat Creek, (Swannano 


aR.,) 






..3,t67 


i. 


Lyttle'B Peak, 




...4,359 










i. 

'. L. .. 














. , . . .Cane Creek Gap, head of Crooked Creek, . . 


..3,934 


. 


"Kickery Nut Gap, 




...H,«H4 


. 


Sherrill's Porch, 




..2,593' 




Little PIsgah, near Hickory Nat 


*ap, 


'..4,417 












H «) 






....Sear Wall 




^ 




....Bear Wall G 




& 




....Clear Creek G p 






.R. .. 


....Reedy Fat h G 




.A 


.R. .. 


Broad Rlv ( h R P 








....Blue Bock 




26 








3SS4 


. L. ... 


....Malev'sM « 




3SS 


.L. ... 


....High Top p B Wal 




348' 


.L. ... 


....TurkeyKn p B W 




35 




....BaUTop, pn B W U 




35i 


.L. ... 


....Bound Top 




28 




....Bank's M p B 




36 




Sugarloaf 




39-3 




Btone Moa ai p S 




33<> 




.... Hungry M 




BOOB 




Hungry R 




W 




Topofridg H gry R 




83- 




Little Hu rj R 








....A. J. Edn P h 




m> 




....Chimney Ro fc (H iB ) 




06 




GreenEiT p Hw SGp 




s 




....Green Kiv ro g (H rd C 




6 


. R. .. 


Butt Gap, (B RIdg ) 




69 


. R. ,. 


Saluda Q p ( ) 




340 




....SaludaGap ( w) 




2800 




....CorbinMo <S d M ) 




2 9-fi 


.L. ... 


....Grassy Mo (B Kd 




3(r 


.L. ... 


....SnaggyM 




3 


.L. ... 


.... Harts' Kn 




30. 


.L. ... 


....Hammond Kn 
....Henderson ill B 




8 
6 


L. ... 


Stone Mou fa 




36. 


L. ... 


. . . .Chestnut S d 




S 30 




....Coley Mou 




3"55 




, . . .Pinnacle i 




3 




....Crab Creek G p 








....Gapathea G R 




~^ 




....Sharpee M 




335. 
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Li Tranaylsania County. 

.,8hufora's,Lltt]i,I!vcr ground 316 
..Mouthof Little Riier Vt 

,. .TiiomiiB', ground 2 S05 

. . . Chestnut Moantaln 317 

..Rich Mountain i ^8 

.. Little River crossing Jones Cij road 46"9 

..Jones' Gap,.. '935 

..Caesar's Head (8 C) 8338 

..Slicken Oap,.. 3 ST3 

. .Cantwell'B Mountain 3 rsi 

. . . Grassy Folly Gap 3 SS« 
.. French Broad, oppoail Brovard 109 

..Jesse Owens,. 3168 

,, Panther Tall, head ot Trench Broad i )16 

.. Headwaters of French Broad Ji o Owens 3 739 

..Cold Mountains 4631 

..Owens' Gap,.. 3 5 9 

. .Gap south ot Cold Mountal 4 IS9 

...Tennessee Creek J Ml 

...CanadaCreek. 8 350 

..Head of Satii'a Creel. Tennessee R dge JBIS 

J Ja lo < J 

.. Great Hogback, 4,793 . . 

..Little Hogback 4B60 

. .Gap between last two 4 30b 

. .Gap at foot of Little Hogback 4 03S 

..Georgetow Mines C eek) 81~" 

..George Fruits 3 201 

. .Jonathan Zackary s S 168 
. .Summit of road between Cbatoo^ i d Toxa 

...■.way 3688 
. . Snuimit of road betweon i^liBeld and CaSher s 

....Vallej 3 563 

..W. r PaaanorcB 88r 
. .G. G pen s foot of Wh teside Mounta n 719 

. .Whi IP Mounta n 4 JO 

1 rue ou 

..aassif "VI unta d S12 

..IjttlpT r pn 40 S 

. iBlack Ruck 4 'i64 

..Foddersta k 4f 

..Big Te rapin 4 lOT 

..Cowee Ledge 4 40 

..Chimnej Top 4563 

..Shortoff 5 039 

. . Knob before 'Shortoff 4 636 

..Stulj Mounaiu 4^06 

, . Scaly Mo ntain north e d i'~H. 

, .Scaly Mo nta n centpr 4 "(3. 
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..Flatwood Gap, 1,475.. 

. .Teeeentee River, at E. Conlej's, 2,a40 . . . 

. . Smith Kidge, 3,193 .. , 

. . White Kook Mountain, 4,648. . 

..Fishhawk MoniititiD, 4,749.. 

..Gap at loot ot Osage Monntaln, 3,803.. 

. . Chinkapin Mountain, 4,184 . , 

. . Mud Creek Bald, 4,709 . . . 

..Plateau between Mud Creek B. and Osage, 3,688.. 

..KabunGap, 8,168.. 

..Clayton Gap, 1,955.. 

..Nona Mountain, 5,043.. 



. .Standing lud an 

..ChimzjMon an 

. .Enota, Ga 

. .Bald, Ga 

..Dome, Ga 

..Tray, Ga 

..TmlnTray Ca 

. .Wiley, H wassee K upper f< 

. . Teasunte C i 



In Clay tJounty and aoiilli. 



JTITLDES AL N THE CR 



mtansbury Mounlainn on Stale Ihie. 

Angelico Gap, turnpike, 3,044. . 

State line, R. R. eriMsing, 1,804 , . 

Stansbury Mountains, highest point, 3,SS9 . . 

Stanebury Mouutalus, R. R. croesiag, 1,900... 

Pack Mountain, 3,937.. 

Rocky Face, 3,163. . 

PerBimmon Creek, 1,755. . 



1 vuiimj mi.'' 



Murphy, C. H 1,814.. 

Notteley River, 7 miles above mouth, 1,564 , , 

Mouth of Valley R., (hiwassea R.), 1,514.. 

Valloytown, 1,911 . . 



On Long Jtidge. 

. .Tatham'B Gap, ., 3,689. . 

. . Joanna Bald, 4,743 . . 

. .Winding BtairE, 4,476. . 

. . Waldroop Knob, .- 4,283. . . 

. .Boulder's Knob 4,301. . 

Vfieomafi Monntaiiia, 

. .SherriU'9, Cheowah River, 3,073. . 
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Mre's Creek Mounlaitm. 

...Cold Spring Knob, 444b 

. . .White Oak Knob, near Valloytowi 4 301 

, , .Bears Kuob, 4 51b 

...Weatherman's Bald, o 000 

. , .Comer Knob, (ol three counties ) 5 2j9 

Valley i«ej MuuntaiM. 

..Bariiett Mountain, 5,038. . 

. .Chunky Oal, 4,B8B. . 

. .Medlock Bald, 5,358. . 

. . . Compaas Bald, 3,396. . 

. .Tusqulttah Mountain, 5,314. . 

. . Koneheta, 4,493 . . 

. -Valley River Gap, 3,564. . 

. .Bed Marble Hap, 2,68B. . 

jVuntfiftaW Moiititains, 

. .Burningtowu Bald, 5,243, . 

..Burningtown Bald, north end 5,103.. 

. . Bockjr Bald, 5,383 . . 

. -Toketa, 5,373. . . 

..Wayah, 5,484... 

. .Nantehalah Gap, 4,158,. . 

..Monday's, Nanlebaleh River, ford,' 3,931... 

..Tennessee Kiver, mouth of Alarka Creek, 1,590... 

. . Little Bald, 5,340 . . . 

..Catoogajay Mountain, 5,064.. 

. . Albert Mountain, 5,354 . . , 

. . Nolen Mountain, 5,00* , . , 

. .Picken's Nose, 4,926. . , 



B Tcnnesse Rivir, near Franklin, 




J,OS0 


i TeHow Mountain 






5,133 


t Coivee Mount,^nfl chain N 


W 


of last 


4T7S 


i Henderson s, Pino Creek 






8 579 


B H. Baumgartner's, 






3300 


1 Ashe's,, 






8,375 


B Watau«;aQap, 






1,980 


f John Hiraard's, 






3,lbfi 


[ GrobbloGap between Catawba Greek and LlttJe 








3,565 










* Wilson'h, Savannah Creek 






2 391 


1 Wild Cat Knob, 






4,453 


Cherrj- Tree Spring Knob 






4490 


Brushy Fork Gap 






4 387 


Cowee Old Bald, 






4,'I77 


WessahKnob 






1570 
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. . .Weeeah t aj. 
. . .Little Bell Knob 
...Uhnalah K ob 
. . . Lost Knob 
...YKnob, 
...Battleenak Den 
...Rich Monntii 

III Tacliai<fst T"f'e(/- 

...Qualla,to>in ii ai i stor^ 

..Sooo River ford 

..Month of Bradley b FoiU 

..Motitliof CullowheeKlver (Tnck R) 

..Month ot Scott s Creek (Tuck E) 

. .Mouth of Sa\ annah C reek 

..WebsWr, {C H) 

..Mouth of Cnllowhee Creek (Tuck K) 

..Mouth of Bunch s Creek (OLOnalnftee B) 

..Mouthof Bradley e Fork (Oconalufte R) 

. .Month of Ra^onaFork (Oconaluftoe E) 

..Month of Straight Fork (Oeonaluftce R) 

. . Soeo Gap 

. . Eoad Gap head of Seott s CreekJ 

..Old Field Mnuntain 

. .Huckleberry Knob 

. .Enos Plott B Balsam 

, . , Eaos Plott s farm north foyt of chain 

.. Jonos' Balsam IJupalnska) north point 

..Jones' Baloam (Junalual a) south point 

..Gap south of last 

..BockstandKnob 

..Brother Plott 

..AmosPlotts Balsam 

. .Rocky Face 

..White Ro kRdg^ 

..Black Rock 

..Panther Rcob 

. . Perry Knoh 

. . Westener Bald north j. eak 

. . Weatener Bald Pinnacle 

..Love's sawmill Richland Creek 

. .McClnre'B farm Eiehland Creek 

. . Gap at head of Scott b Creek 

..Eiehland Creek at Medford s 

. .Lickstone Mountain 

..Deep Pigeon Gap 

..Cold Spring Mountain 

..Double Spring ^ ou itain 

..Richland Bal=am 

..Chimney Peak 



6S 
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GEOLOGY OF NOKTH CAROLINA. 




In Piyeon Simr VaUe;/. 



iJ Hill's farm, CraMreo Creek, 

S..R. Gap at head of Richland ( reek, 

B East Fork of Pigeon, Th Lenoir' 

B Forks of Pigeon Col Cathej's 

B. WaynesTile C H 



3,701 
2 756 
5,757 



In Valley of French Broaa. 

..Eominy CoTe, S. Davifl'e 3,543.. 

. .Sulphur Sirings, 3,083. . 

. .AshevUle, C. H., 3,260. . 

. . Marshall 1,W7 . . . 

. .Gndger's, below Marahall, French Broad, 1,583... 

..Gahagan'8, Laurel River, 1,705. . . 

..Lick Log Peak, Walnut Mountains, 8,607... 

. .Cracker Knob, north ol road gap to Laurel, 3,501.. . 

..Mouth of IryRirer, (French Broad,) 1,68*.. 

. .Three Fo ks o( Big Ivy, 8,376. . 

..Squire BlacketoekB, StockviUe 3,310... 

. . Dillingham's, below Yeatos' Knob, 3,568 . . 

. .Wheeler's, opposite Big Ivy Gap, 3,943.. 

In Caney Siver Valle;/. 



BUKh Xoxmtaiti'i, X H Chan 



..Blackstock's Knob, 
. .Yeates' Knob 
..Cock's Comb, 
. .Potato Tup 
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..Mt. Mitel 

..Mt. GibbB 

. . Stepps' Qap cabin 

..Mt. Hallback orSugarloaf 

. .Black Dome 

. .Dome Gap 

..B&lsam Coie 
. . .Hairy Bear 
. . . Bear Gap 

..BtaekB nther (fandoz) 
... Cattail Frak 
...Roeliy Troll Gap 
...Rocky Trail Peak 
...Cattail Gap 



. . Deer Moanta 
. .Long Bidge 
..LoDg Rldgi, 
..LongRiage norlh 
, .Bowl en' 6 Pyramid 



north po nt 
ddle po nt 



fiblO 
6..34 

bCll 
b3'<0 



. . l!lg ■ raggj, i5,090. . 

..Buli'sHead, 5,935.. 

. .Craggy Pinnacle, 5,945.. 

..Cedar Peak, Beetree Mountains, 3,690.. 



..Young's Knob 
. .Flat MouoCain 
. ."Pinnacle 
. .Ballard's ( ap 
..Chestaat Flat 
..Cedar Cliff 
..MinaHole(ap 
..Busbee Mountali 



Mountains ubout Forks of Toe Siver 

..Peak Monntain, 3,9S5.. 

..Brush Creek Monntain, 4,035.. 

..Brush Creek Gap 3,92T.. 

. .Grassy Ridge, 4,145 . 

..¥lat Rock, R. N. Penlana's, 2,755.. 

. .Bob's Yellow Mountain, 4,989.. 

. .Bright's Yellow, 5,303. . 

..Toe River, ford near Anttey's, 8,547... 

..South Toe River, ford, Burnsvllle road, 3,583.. 



ALTITUDES IN SPURS EAST OP THE BLUE KIDGE. 

.Tryon Range, &c. 

..Tryon Mountain, 3,837 
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Pacolet River, Howard Gap road, 950 

ColumbiiB, C. H., 1,146 

Comer Stone, marked " N. C. " and " S. C.,", .1,111 

Whiteside Ford, Green River, 800 

Summit of road, nearEarle's Mt., 1,197 

BushMt,, 1,071 

Sandy Piaios, 1,029 

Hogback, (S. C.|, S,028 

Glassy Mt. , {8. C. ) 3,978 

iVou(7i MouTtlaim. 

B Hickory Nut Mt. on Crooked Creek, 8,806 

8 Cane Creek Gap, Dear Brindletoivn, 1,508 

P. L Silver Creek Knob, 3,833 

B Deal's Knob, 3,933 

P. L. . . .' Big Hickory, 8,039 

B Ben's Knob, (about). .3.801 

!) Henry's Fork of Catawba, Warlieii'e, 919 

J Propst's Knolj, , 3,033 

Mount/lias oh Bead Watti-s of Suck Civek aiul Catav^a JtHvi 

i Wood's Knob,.. T(3* 

) Greenlee Point, . ^105 

i Gunter'ePeak.. 3 949 

). L Chestnut Woods 3(i40 

( MaeMe'e Spring Peak 3 984 

1. K. Buck Creek, ford at Carson s 1 354 

I Spencer Elliott's Buck Cr ek 1670 

t. R Marion, 140a 

Mrs. Erivlii's, Pleasant Gar lena 1 35^ 

Linville Mimniains, die. 

Barnet Moore's, Linville Klver, I,l8i 

John Warllek's, 1,373 

Old School House, near Linville River, 1,194 

Pinnacle of Linville, 2,869 

Hlgiast point of 8. end of Linville, (8. W. point), 3,T66 

Spring at head of Paddy's Creek, 2,4?8 

J, H. Greenlee's porch, 1,476 ., 

North Pork River, eroseing, Linville Mt. road, .1,613 :. 

Linville Gap, head of Paddj's Creek, 3,633 

Short Off, north summit, 3,1(S 

Table Kock, 3,918 

Hawksbill 4,090 

Gap between Hawksbill and Table Rock, 3,931 
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Yadkin River, mouth ot Warrior Creek, 1,208. . 

Poor's Knob, Willies county, 3,665 . . 

Cool Gap, 1,855 . . 

Wilkesboro, C H., 1,043.. 

Tadkin River at Wilkesboro ford, 938. . 

TayioraviUe, C. H., 1,364,. 

Moiavian Creek, road, above Wilkesboro,. ..,..1,311... 

Reuben Haze's, 1,093.. 

De Jouraette'a Store, Surrj county, 1,405. . , 

Elkin Factory, Surry county, 919. . . 

R. Elkin Factory, Snrry county, 91 E. . 

Richmond Hill, Yadkin county, 1,030. . 

Yadkin River, ford below last, 805 . . 

Judge Pearson's, B66.. 



..770.. 



Pilot Mauntain and rfffkm, 

. .Dalton's, SI9I . . , 

..Little Yadkin, noar Dalton'e, Salem road, 840.. 

. .Wolfe's, 3 miles from Pilot, 877. . 

, , Filot Mountain, summit, 2,435. . . 

. .Pilot Mountain, foot of cliff, 3,250. . 

. .Spring on Pilot Mountain, N. E. side, 1,701 . . . 

..Hollow Road Gap, at foot of Gordon's Mt 1,338... 

..Louis Creek, Mt. Airy rood, 931.. 

..WarHiii, J. Worth's, 1,159... 

. .Elat Shoals Creek, Mt. Airy road, 944. . . 

..Top of ridge 6 miles east of Mt. Airy, 1,119... 

..AraratRlvcr, near Mt. Airy, 988... 

..Stewart's Critei,i'oail, near Mt. Airy, 1,055.. 



Quaker Gap, 

Moore's Knob, 

Danbury, C. H., 

Dan River, ford near Danbury, , 

Town Fork, ford near Germanton, 

Germanton, C, H., , 

Germanton and Salem road, top of ridge,... 

Gei'manton and Salem road. Muddy Creek, . . 

Germanton and Salem road, 4i miles from 8. 



Silk's SfmiKiaiii and region. 

. . .King's Mountain, 1,650. . 

...Crowder's Mountain, 1,597.. 

...Ridgesouth of last, 1,037... 

. ..Grier Love's porch, 814... 

. . .Dallas, C. H 834. . . 

. . .Hoyle's Ferry, 681. . . 

...Spencer's Mountain, 1,371. . . 

...Confluence of South Fork of Catawba, 500... 

IS 
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GEOLOGi' Of NOKTH CiEOLINA. 

RAILROAD FBOf ILES. 
Allantic anS JVoit/i CaroHna Sailroad. 



Carolina City, 

Newljeni depot,.. 

Dover Swamp, 

Klnflton, 

Summit, 



Holdsboro, 103 



Morrlsville 308 

Cedar Fork Chucctj 41S 

Durham 400 



MebaneselUe, . . 
Back Creek, . . . 
Haw River, — 
Graham, 



Eoek Creek, 6B5 

Summit, 778 

BuSalo Creek, 080 

Oreensboro', depot, 843 

Buffalo, second croBSing, 796 

Summit, 897 

Rull RuD 731 

.Jamestown, 831 

High Point, 943 

'Mcli Fork, B49 

Lexington, 776 

^wearing Creek, PKi 



yadkin lUver, . . . . 

Sallabnry, 

Charlotte, depot, . 



CaroUaa Central Bailroad. 



Wilmington, depot, 20 

Northwest station, 50 

MarlTille, 65 
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Rosindale 137 : 

Bionn Marsh Swamp, 6S 

Brown Marsh Depot, 100 

Baiaan Depot, 105 

Bladenboro', 110 

Big Swamp, 90 

LumbertoQ, 0. H., 135 

Lumber KiTer, first eroEsing, 105 

Lumber River, third oroselcg, 163 

Moss NecH Station 159 

Bed Banks, 176 

Ai-gyle, 175 

Shoe Heel, 194 

Laurlnbiirg, 230 

McLaurin's, 238 

Rum Swamp, 184 

Laurel Ridge. 245 

Ridge near Old Hundred, 337 

Joe's Creek, 240 

Horse Pen Branch, 270 

Ridge near Sand Hll! Station, 413 

Mark's Creek, 260 

Beaverdam Branch 334 

Failing Creek, near Rockinghani, 191 

Rockingham, depot, 210 

Eoekingham, C. H. , 374 

Hitchcock's Creek, 114 

Peedee Rive-, (Yadkin), 105 

Carr's Mount, near WadCBboro', 445 

Big Brown Creek, 338 

liine's Creek, 335 

Anson and Union line, 456 

Summit, 33 miles from Wadeaboro,' 593 

Richardson's Creek, 455 

Monroe, 580 

Charlotte, 725 

Sugar Creok, 650 

Summit, 754 

MeCree's Creek, 663 

Summit, 820 

Long Creek, 597 

Catawba Elver, 570 

llozell's Ferry road crossing, 898 

Hoylo's Creek, 993 

High Shoals Station, 1,001 

Llncolnton, 866 

South Tork, 649 

Summit, 88S 

Indian Creek, T6p 

Muddy Fork, 830 

Buftaloe Creek, 753 

Summit, 958 

Shelby, C. H., 875 

First Broad River, 689 

Brushy Cn^ck, 736 
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60 QEOLOGl' OF NOETII CiKOLINA. 

Sammlt, 94a feet. 

Sandy Run 3 " 

Puzale Creek 840 " 

Sammit, 9 4 " 

Second Broad Rive h30 " 

SnmmiC, & Eaves ) 1 17 " 

8.3 miles east of Reedy Patch Gap 1 t9S " 

6.3 miles ta t o£ Reedy Patch C ap 1 B~8 " 

Reedy Pitch Cap "4" 

7t I J ( ( r I 

VVeldon, depot, Ti " 

Weldon, Roanoke, 30 " 

Summit, 210 " 

Gaaton, 152 " 

Summit, 307 " 

Littleton, 380 '■ 

Macon, 376 " 

Wairenton Station, J5l " 

Kidgeway, , -415 ■' 

Hecderaon, 505 ■' 

Klttrell's, 417 " 

Tar Biver, :fJ6 " 

Franlilinton, 417 " 

Cedar Creek 370 " 

PaClBc Station, 449 " 

Summit, 460 " 

Wake county line, SW " 

Neuae River, 338 " 



Crabtree Creek,. 
Raleigh, depot,.. 



LoHhley 8 
Merry Oaks 
Haw Elver 
Deep EWer 
Sanford 
Summit 

Upper Little R v 
Snmm t 
Crane s Creek 
•Sammit 

Lower Little Ri e 
Aharon B Ridge 
Drowning Creek 

Co ng of r (. R P 



Ealeiyh <6 Aiigwila Alr-Hne SaUro. 
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INTRODDCrlOM. 
Western SaUi-oiid. 

Sanfoiil, 353 

Egypt, depot, 26a 

Bottom ot Coal Shaft, (below aea level, 19S 

Gulf 37B 

Ore Hill, at furnace, 496 

FktlmoHt Jiailroad. 

GreOQsboro', Daviea street, S39 

Big Buffalo Creek, 738 

Little Buffalo Creek, ■. 741 

Sugar Creek, 7;a 

Morehead Station, 815 

Reedy Fork Creek, 694 

Brown's Summit, 800 

Benaja Creeit, first croBsing, 695 

Benaja Station, (178 

Haw Kiver, 65S 

Big Tcoublesome Creek B70 

Little TrouMesome Creek, 694 

Reldeville, 828 

Euffln Station, 707 

Pelham Station, 739 

State line, 653 

Dan Kiver, (water), i)85 

XurlJi Wesleni Xorth .Carolina llaUroad 

l.reenabOLO N C R R dipot M., 

houth Buffalo Ciei,k, s59 

Knight's "ii 

Pneudship fW 

North Fork of Deep Riiei 871 

Whitebeart's 'I7t 

County line, 974 
KerneraviUe, 1 016 

South Fork of Muddy Creek 041 

Hollow Road eroasing, 051 

Walker's Creek, 778 

Middle Fork of Muddy Creek, 76." 

Sammit, 840 

BushyFork, 7b7 

Ridge &Tt 

iBath Branch, 105 

ailtm, depot, sa* 

JSailroad Smiiej/ from Oresnsiom to Ckeraa: 

■GreenEboiu depot, (-43 

Silver Run, 779 

Buffalo Creek, TS8 

Jamestown road, SSO 

Ballentloe's Store, «43 

i>eep River, tSi 
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62 GEOLOGY OF JJOJETII CAKOI.INA. 

HInshaw's Ridge, 793 Feet- 
Old Aflhtoro road, 701 

Plank Road, opposite Ashboro, 855 

Suramit between Deep River and Pedee, 750 

Henderson's Store 661 

Qarborough's Store, 763 

County line of Montgomery and Richmond, 638 

FajetteviHe Plank Bootl, 545 

Old Scotch Fair Grouoda,. 660 

LItUe Creek, 363 

CaUege's Creek 16J 

Pedee (low wat«r), 117 

Carolina Central Railroad, IBS 

Hitchcock's Creek, 131 

Solomon's Creek, 123 

Mark's Creek, IWI 



Sailroad Survey from Wadea^ro' lo Asheboi-o 



Point opposite Wadesboro', . 

Peedee River 

Mt. Gilead 

Summit, 

Eocky Creek, 

8.Zack's, 

West prong of Little River, . . 

Summit, 

Little River, 

Point opposlt! iahboro', — 



Western North Carolina SaUrm 



Solifllmrj, 

lirst Creek 

Summit, 

Walnat Braceb 

Summit, 

Second Creek, 

Summit 

Third Creek, 

Roirau and Iredell county llnr 

StatesvlUe 

Third Creek, second crossmj,. 

Summit, 

Back Creek, 

Summit, 

Catawba Eiver, (water). 

Summit, 

■Wackline Creek, 

Summit 

Hall's Store, 

Drowning Cieek, East Fork, 

Drowning Creek, Middle and ' 

Droivning Creek, 
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INTEODUCTION. 



onelly s Gip 
Wa dsB anch 
I nl n^ C reek 

1 er L oek 
M dd C c k 
'itl House Gap 
ManoQ 

Opposite Carson i 
Ca awba oppos te Mrs Qreenlee b 
Point Tunoei 
« 11 Creek fourth cross og 
Tails of Catawba 

RldlM tetweei Mill Creek and Catawba 
Snannanoa tap 
swann noa Tunnel 
MoatU of 3' at Creel 
'-ummi 

Mouth of Swannaooa Frencl B oad 
C osB ng of F ench B oad 
<lexand r s Bridge 
Mouli of Ivj 
Marshall 
Po ky Bend 

lo Dtaln Is anS 
Warm 1p ngs 
Sta e line 



yfo 



-oga , 



Morgaiiton, Main Street, 1, 

Catawba Eiver, Fleming's ford, J ' 

Upper Creek, at D. Foniej's, 1, 

Head of Steele's Creek, road crossing, 2 

Head of Upper Creek, Old Mr. Barrier's, 3 

Gap of Jonas' KIdge, B. Barrier's, 3, 

(iap betwecQ head of Wilson's Cr., and LinvlUe R., 3, 

Linville River, ford near Horsbaw's, 3, 

MlUer'fl Gap, (Blue Ridge), 3, 

Too River, Old Fields of Too 3, 

Gap of Smoky (Iron) ML road, 8, 

Cranberry Cr., at Cranberry, 3. 

State line, 3, 

naUrood Survey from As/iemlle to tlalada Gap. 

AsbevIUe, 

Swannanoa, 

Stevens', 5 mdefl, 

Braneb, miles, 

Ridge, 8 miles, 

Braneb, 11 miles, 



t>Googlc 



Hidge, la mi F et. 

Cane Creek 4 m k ' 

Eidge, 15 mJ ' 

Mud Creek mil^ ' 

Etage 19 ra 

CrabtreeCr k 9 ^m ' 

Bldge, SO m 

Little Mud C k 24 nu ' 

lUdge, 3H m 

Green River 3 n ' 

Salada Gap 34 m ' 

There is a large amount of material bearing on the topography of the 
State still in hand, which is not ready for pub! i cation, and there are also 
a great many surveys, of railroads and canals, and plank roads of which 
copies have not yet been obtained. 

But any one who will take the trouble to study the above data with 
the State map in hand will be able to realize fur himself the prominent 
and peculiar features of the topography of the State, and no one who 
does 80 can fail to see the important bearing which tlie subject has on the 
system of internal improvements, or to see the defects of our present sys- 
tem, if such it can be called ; defects, the most glaring of which are due 
to a want of the necessary topographical kriowle(ige on the part of the 
public, and of those wJio organized some of the dominant and most ex- 
pensive parts of the scheme. A topographical map, thotigji only approx- 
mate, and even rude, will be of ioestimable value in preventing the like 
expensive mistakes in the future. And this is especially trno of the more 
interior or western extensions of our public works ; the influence of the 
topography of this section ought to be controlling. It is proposed, as 
soon as all the existing sources of materials for the purpose are exhausted, 
and a few important connecting lines of barometrical Jevels can be run, to 
construct a relief map of the State, beside the geological map, on the walls 
of the Miisenm. 

LiTrruDES and Longitudes. — Inasmuch as no astronomical observa- 
tions had over been made, (so far as appears from any record, with one 
exception, to be mentioned presently), to determine tho geographical po- 
eition of even the most important points in the middle and western sec- 
tions of the State, it seemed desirable to ascertain at least approximately 
the errors of tho positions commonly assigned to some of these points. 
For this purpose a good marine sextant and pocket chronometer were 
carried from Kaleigh, as a base, (whose position has been accnralely de- 
termined by the Coast Survey), and a series of double altitude observa- 
tions of the sun were taken at a number of selected stations, from Char- 
lotte and the neighborhood, to the western limit of the State. It will be 
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INTJiOUUCTION. 



■seen that some of these determinations are quite different from tlie values 
of the co-ordinates usually assigned to those in our State maps. It is 
noticeable especially that all positions west of the Blue Kidge are placed 
■too far wesi on the common maps, even those which are adopted and re- 
published for their own use by the Departments of the General Govern- 
ment. Thus, for example, Ashcville is too far west by about four miles, 
Waynessilie by more than 2, Webster by more than 8, and Dncktown, 
(some 3 miies beyond the line), ty 13 or 16. The last named is the most 
important. Observations were twice attempted at the State line, bnt the 
weather proving unfavorable, both attempts were failures. But a good 
series was obtained at Dncktown, and the result may be received as a 
pretty good approximation to the truth. And if so, the length of the 
State must be reduced from the common estimate by 15 miies or more; 
that is, this dimension will shrink to 470 miles. This result is confirmed 
•by the fact that the longitude of Bristol, Tennessee, which lies northeast 
of this region, is misplaced on the same maps by more than 10 miles, as 
ascertained by the Coast Survey observations at that point, on the occa- 
sion already alluded to. This reduction will bring our western boundary 
{by a seoond contraction, bnt much more legitimate than the former), 
very nearly to the longitude of Cumberland Gap, beyond which the ex- 
isting maps give it a wide projection. A consequence of this shrinkage 
will be a considerable loss of territory also, probably sufficient to reduce 
the total to a round 50,000 square miles; if the calculation be correct in 
other respects ; which is improbable, however, since it was no donbt 
made without reference to the obscure and uncertain history and actual 
position of our boundary lines. 

The determinations are the following, viz: 

Latitude. Longitude. 

Charlotte, 35° 15' 49" 80° 49'.5 

Corner stone of State lino, about 30 miles 



south of Charlotte, 










34° 50' 29" 


80° 47'.1 


Liiieoltitoii, 










35° 32' 21" 


Sl° 17'.8 


Comer atone in Polk conn 


* 








35° 14' 9" 


S2° W.^i 


Corner stone in Polk eoun 


tj. 


as 


deten 


nined 






by Dr. Caldwell, 










35° 15' 11" 




Corner atone at confluence 


of Sonth Fork oi 






Catawba, (Dr. C), 










35° 9' 23" 




Asheville, 










35° 3a' 65" 


82° 2S'.6 


WajncBville, 










35° 29' IS" 


82° 56'.0 


Webster, 










35° 21' 43" 


83° 4'.1 


Ducktown, 










35° 2' 50" 


84° 6'.0 
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Observations were made or attempted at a number of other points, but 
■without success, as tbe weather was unfavorable. An imperfect series of 
observations was gotten, for example, at Murphy, and at the continence 
of the Sonth Forli of the Catawba, tvi^o of the most important of the 
points selected, but they are too defective to give results wortliy of con- 
lidenee. 

It is evidently a matter of some consequence that the State of North 
Carolina should know more of her whereabouts on the planet, and how 
much there is of her ; and it is proposed to extend the seiies of determi- 
nations, as it shall be convenient, so as to fix at least the bonndariea and 
some of the more prominent physiographical features, and thus bring the 
State map into something like reasonable correspondence with facts. As 
it is, not only the boundaries, as was seen, are much misplaced, but our 
geographers, who plainly wonld not " respect even the Equator," if we 
had one among us, have mislocated the Bbio Ridge, hi some cases even 
many miles. So that it is impossible without confusion and serious error, 
to use the existing maps as tbe basis of a geological map of any detail. 

CLIMATIOAL. 

The climate of Kortii Carolina has a range corresponding to the 
variety of its topographical features, upon which, to an important 
extent, its various special or regional climates are dependent. The 
average climate of the whole State, of which that of the middle division 
is a fair representative, places it in the wai'm temperate zone, or on the 
southern margin of the temperate zone, the limits of tJiat zone being 
taken at the isothermals of 40° and 60°. But on account of the peculiar 
geographical and topographical relations, its eastern margin being thrust 
outward a hundred miles beyond the position which the normal trend of 
the coast wonld ^ive it, and almost into the edge of the great gulf stream, 
and its western end not only extending inland nearly five hundred miles, 
but being lifted into high table lands and lofty ridges and peaks, many of 
them more than a raiie and a quarter in vertical height, the isotherms in- 
stead of keeping the parallels of latitude, are turned southward with a 
rapid curvature as they approach the western section, until at length 
they cross them almost at right angles. 

So that while the mean temperature of one extremity is both elevated 
and regulated, (or approximated toan insular character in its distribution), 
that of the other is correspond in gly depressed and carried up even to the 
colder half of the temperate zone, giving ns the climate of the G ulf States 
(Alabama and Texas), on the one hand, and of New England on the other 
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a tinly conlinental range, within the narrow limits of one State. Indeed, 
if the lengtli of the State were north and south, instead of east and west, 
stretching from South Corolina to New York, the variety of its climates 
would not be greater. 

The influence of elimate on hnman comfort, industries, progress, civil- 
ization is all-pervading and despotic. T!io climate of North Carolina is 
one of the most important factors of her present and prospective condition 
and iiistor3'. It istlierefore worthy of careful in ve- ligation and discussion 
in any attempt to stndy op to set forth the resources, advantages and 
capahilities of the State. And hence a system of meteorological observa- 
tions was organized in 1871, with a view to the elimination of t!io climatic 
peenliarties nf all the different sections. Thirty stations were selected so 
as to cover the entire territory, and to give at least one observatory to 
every geographical, or topographical subdivision, and instruments and 
blanks were furnished and instructions given, (partly through the aid of 
the Smithsonian Institution in the first instance). This scheme contem- 
plated only observations of the temperature, rairrfall, clouds and winds, 
;md omitted altogether two of the most important climatarchie elements, 
moistnre and barometic pressure, mainly fur want of means to furnisli the 
necessary instruments, but partly also for want of observers of sufficient 
leisure, or skill, or interest. For appeal was necessarily made to the pub- 
lic spirit of individual observers, there being no remuneration offered. 

01 some thirty stations, reports for one year and npwards have been 
received from 24, the average number reporting at one time being 13 tO' 
15, It will be observed that, several considerable tracts of the State are 
unrepresented, as for instance the region between Wilmington and Char- 
lotto and Greensboro', and that north of Greensboro' and Statesville and 
west of Oxford, and especially the large and well marked climatographic 
subdivision between the Catawba River, the Slue Eidge and the southern 
border. The plateau of the upper French Broad, (Henderson and Tran- 
slvania counties), is also well worthy of special observations, as well as 
that of Haywood county, and of Yancey ; and again in tlio extreme east, 
the whole peninsula between the two great sounds is one of the most pe- 
culiar tracts of country to be found in a dozen states, and peculiar too in 
many of those points especially connected witli and determinative of one 
or more of the elements of climate ; yet in these different sections it has 
not been practicable to find observers, although they have been sought 
very diligently and instruments, &e. sent to parties supposed to be sufli- 
ciently interested and self-denying; — and in a few cases reports have 
been received for one or several months. It is earnestly hoped that a 
better appreciation of the value of such observations to the whole State 
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as well as to the particular section immediately concerned, not to mention 
tlie wider and higher interests of meteorological science, will lead to the 
early filling of these wide gaps and to the resnmption of observations at 
other points where they have been intermitted for several years ; for, as 
is sufficiently evident on the slightest consideration, or from an inspection 
of the tabulated resnlts of the observations hitherto made, the value of 
these series is proportioned to the number of years which they rcpresent. 

It is due to tlie Smithsonian Institution, which has done 60 muck for 
the climatology of the whole continent and for science of meteorology, 
to say that the Survey has, in several instances, availed itself of its ob- 
servers, already secured and instructed and furnished. And after the 
mating out of the table of temperatures, here given, for all the stEtions 
where observations are made for the Snrvuy, or for which they were pro- 
curable from other sources, a number of others have been added from the 
proof sheet of a similar table, kindly furnished by Prof. Henry. 

The stations thus added to the list are Gaston, Murfreesborough and 
Lake Seuppernong. The data for several other stations were obtained 
from the Agricultural Department reports, and from Blodget and from 
private records, — all derived however, I believe, from the records of ob 
servations procured by the Smithsonian Institution ; and the results of the 
computations of these have been in several cases, ( Warrenton and Kenans- 
ville, for example), averaged with those of the Smithsonian proof sheet. 

The average for the different sections are the simple means of the 
■averages for all the stations within their respective limits; that for the 
State is obtained from the sectional averages by giving to them a weight 
proportioned to their geogi-aphical extent ; that is, to eastern, middle and 
"western, a relative value of 5,4 and 1, respectively. 

Mean Tkmpkgatuhks. — The table given below, contains the results of 
the computation and discussion of all the accessible data ; and it will be 
seen that they present manyfeatures of singular interest, notwithstanding 
the brief term of the observations at a number of the stations. 

A full discussion of these results is reserved for a futnre occasion and 
a more complete and ample collection of materials; but there are some 
salient points which will not be affected by any amplification of observa- 
tions, that arc worthy of note. 

By comparing the averages for the State with the corresponding figures 
for the difierent regions, it appears that the cidumn for the middle sec- 
tion is almost identical with that for the entire State. These general 
averages are also repeated with notable exactness in the stationa! columns 
for Oxford, Chapel Hill and Albemarle, and the Charlotte column is but 
little variant. If a line be drawn through the three first named points, 
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it will be very laearlj diieet, and will very well represent tiie isotherm of 
59°. It is noticeably parallel to the Sinoky Mountains and the coast, and 
is midway between them. And thus a system of lines connecting the 
different points of equal mean annual temperature would represent 
graphically one of the chief characteristics of the climate and show its 
intimate dependence upon topographical conditions. And similar charts 
for the seasonal and monthly means would bring to light many unsus- 
pected peculiiu-ities of the different regions and would develop most im- 
portant bearings upon their special agricultural adaptations. 

'The lepresentative stations, whose columns of averages are closely cor- 
respondent with those of the different divisions, arc Poplar Branch for 
the eastern, Oxford for the middle and Asheville for the western. Such 
stations are of course the most important, and are indicated by these re- 
sults as the proper points fur permanent and completely furnished me- 
teorological observatories. 

It may be noted further that the columns for the spring and autumn 
means are, at almost all the stations, very nearly the same as the annual, 
and the average of the two is still nearer to it. 

The intinenca of the Atlantic on the climate of the coast stations is ob- 
servable chiefly in diminishing the difference between the temperature of 
summer and winter, and this is effected by an elevation of the latter; but 
this is only seen in Ihe stations south of Hatteras. The difference in the 
January and July means for this part of the coast is about 33°, while the 
corresponding ligures for the middle region is about 40°. The effect of 
the mountains upon the difference of the samraer and winter means is 
similar, but less, the amount being about 35*^ ; it is produced, however, 
chiefly by depressing that of the summer. 

And it may be here observed that the difl'erence in the general features 
of the coast region north of Hatteras, (the Sound region), and the lower 
coast is so marked as to justify the separation of these tracts into two 
climatic subdivisions. 

It is also worthy of note that the hottest month is Jidt/, and the coldest, 
December. In the uortb"" ^ portions of the continent January is the 
coldest month. 

The average July temperature lor the whole Northern Hemisphere is 
71° ; and that for January, 49° ; the former figure represents the cor- 
responding fact for the western division of ?Tjrth Carolina, and the latter 
for the southern coast. 
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MONTHLY, SEASONAL, AND ANNUAL MEAN TEMPERA- 
THEIK AVERAGES FOB THE DIFFEEENT 
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Ashevilie, 


37 


39 


45 


52 


63 


69 


74 


71 


66 


63 


43 


37 


1 


Albemarle* 


3!t 


42 


47 


58 


64 


75 


79 


77 


70 


57 


46 


39 


2 


Bakersville, 


34 


3J 


38 


54 


61 


66 


72 


74 


65 


60 


43 


36 


3 


Booiie,t 


33 


34 


36 


49 


57 


65 


69 


70 


62 


47 


34 


30 


4 


Eeaiifort. 


45 


44 


49 


60 


69 


77 


80 


79 


75 


64 


56 


48 


5 


Charlotte, 


38 


43 


49 


60 


69 


77 


79 


76 


73 


57 


46 


40 


6 


Chapel Hill, 


42 


44 


51 


59 


67 


76 


78 


76 


71 


60 


50 


43 


7 


Davidson College, 


42 


tl 


50 


58 


66 


74 


76 


80 


64 


57 


45 


43 


8 


Eden ton, 


41 


44 


45 


60 


66 


7(i 


79 


SO 


73 


59 


47 


37 


9 


rayetteville, 


39 


42 


46 


62 


71 


77 


31 


79 


71 


60 


49 


40 


10 


FoVest Hi]l,± 


ti> 


40 


40 


59 


64 


68 


71 


71 


68 


53 


41 


41 


11 


Franklin, 


38 


42 


45 


54 


63 


70 


70 


70 


65 


52 


42 


41 


12 


Goldsboro', 


43 


4S 


51 


61 


69 


78 


<2 


79 


74 


62 


51 


44 


13 


Gaston, 


37 


42 


38 


54 


66 


74 


78 


76 


68 


58 


47 


40 


14 


Greensboro', 


40 


48 


49 


60 


71 


79 


79 


77 


73 


63 


49 


40 


15 


Kenaneville, 


49 


45 


50 


58 


68 


76 


sn 


SI 


71 


59 


48 


44 


16 


Lake Sc-nppernong, 


41 


45 


51 


55 


68 


73 


78 


74 


69 


61 


51 


46 


17 


Lenoir, 


36 


40 


45 


56 


66 


73 


76 


73 


67 


55 


43 


37 


18 


Mnrfreeaboio', 


41 


45 


49 


57 


66 


76 


77 


76 


69 


68 


49 


43 


19 


Murphy, 


38 


42 


45 


66 


66 


71 


74 


72 


66 


53 


41 


38 


SO 


Nflwbcrn, 


47 


46 


49 


60 


69 


76 


80 


79 


77 


60 


52 


46 


21 


Oxford, 


39 


42 


47 


57 


67 


75 


81 


77 


70 


67 


47 


38 


22 


Poplar Brancli,! 
Raleigh, 


43 


44 


45 


57 


68 


76 


61 


80 


75 


60 


49 


43 


23 


38 


43 


48 


59 


66 


76 


SO 


77 


73 


58 


49 


39 


24 


Statesville,* 


35 


39 


44 


54 


62 


72 


76 


74 


65 


54 


43 


35 


25 


Scotland Neck,§ 


41 


43 


48 


64 


66 


75 


76 


74 


70 


56 


45 


38 


26 


Stajrg'e Creek,** 


35 


36 


42 


49 


61 


71 


72 


67 


63 


47 


41 


86 


27 


Smith ville. 


49 


50 


56 


64 


73 


79 


81 


80 


76 


67 


69 


52 


28 


Tarboro', 


39 


42 


4a 


58 


68 


73 


80 


77 


72 


59 


46 


37 


29 


Weldon, 


42 


41 


45 


57 


69 


76 


81 


77 


69 


56 


43 


37 


30 


"Wilmington, 


49 


48 


52 


63 


71 


78 


81 


79 


75 


62 


53 


46 


31 


Warrenton, 


42 


40 


43 


65 


65 


75 


80 


78 


68 


61 


49 


39 


32 


Eastern Division, 


44 


45 


48 


60 


69 


76 


80 


79 


73 


61 


49 


43 


33 


Middle Division, 


40 


42 


48 


58 


66 


75 


79 


76 


70 


58 


47 


40 


34 


Western Division, 


36 


39 


41 


53 


62 


69 


71 


71 


64 


51 


41 


36 


35 


State, 


41 


43 


47 


68 


67 


75 


79 


77 


71 


59 


47 


40 


36 



*Station a few miles from town. 

fDecember has observations for only one year. 

^Observations for several months incomplete. 
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TUKES Foil A PERrOD OF YEARS, AT 32 STATIONS, AND 
REGIONS, AND FOR THE STATE. 
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2260 


ej 


Aston ife Ilardj-. 


2 


36 


77 
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35 18 


80 11 
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Ag. Dep'tiiierit. 
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51 


71 


52 


36 
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36 3 


82 6 
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J.H.Gniene. 


4 


47 


68 


48 


32 


48.7 


36 14 


81 39 


3250 
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W. B. Coundll. 
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59 


78 


65 


45 


62.0 


34 43 


76 40 


12 


6 


J. Runiley. 
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59 


77 


58 


40 


58.8 


35 16 


80 60 


725 


3 


G. B. naniia. 




59 


76 


61 


43 


59.5 


35 54 


79 17 


570 


171 


Mr.. C. P. Spencer. 


8 


58 


76 


56 


43 


58.0 


35 33 


SO 61 


860 


3 


W. 0. Kerr. 


9 


57 


78 


60 


40 


58.8 


36 4 


76 41 


30 


3 


Mr., M. A, Hines. 


10 


38 


79 


60 


40 


59.7 


35 3 


78 .53 


75 
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J. M. Shcrwooa. 


11 


54 


70 


52 


40 


54.3 


35 16 


S3 4 


3500 
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Mrs. D. D. Bavics. 


12 


64 


70 


53 


40 
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36 13 


83 15 


3141 
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Mrs, A. Siler. 
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78 3 
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76 
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40 
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36 28 
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S.I. 
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78 
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80.3 


36 5 


79 60 


843 


3 


S. A. Howard. 


16 


60 


79 


59 


46 


61.3 


34 68 


77 68 


60 
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B.I. 


17 


58 


75 


60 


44 


69.4 


35 50 


76 18 


26 


3 


S.I. 


18 


55 


74 


66 


38 


65.5 


35 67 


81 34 


1185 


3 


Dr. E. L. Bcall. 


19 


58 


76 


69 


43 


68.8 


36 26 


77 1 


75 
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S.I. 


20 


56 


72 


53 


39 


65.2 


35 6 


83 29 


1614 


21 


Wm. Beal. 


21 


39 


78 


63 


46 


61.8 


36 6 


77 2 


12 


3i 


R. Berry. 


22 


67 


78 


58 


40 


68.3 


36 19 


78 41 


475 


7 


Dr. W. R. Hicks. 


23 


67 


79 


62 


43 


60.1 


36 14 


76 00 


10 


2 


J. M. WoodbooBC. 


24 


58 


78 


60 


40 


59.1 


35 47 


78 41 


350 


4 


P. A. Wiley. 


25 


53 


74 


54 


36 


546 


35 47 


80 63 


940 


7 


Dr. J. A. Allison. 


26 


56 


76 


67 


41 


67.2 


36 7 


77 32 


50 


2 


J. M. Smith. 


37 


51 


70 


60 


36 


61.8 


36 26 


81 33 
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J. 0. Wilcox. 


28 


64 


80 


87 


50 


66.7 


34 00 


78 6 
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Mil. Post. 


29 


66 


77 


59 


39 


57.8 


35 62 


77 40 


50 
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R. H. Anstin. 
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78 
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57.8 
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77 45 
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3 


r. A. Clark. 
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79 


63 
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63.0 


34 17 


77 58 


50 
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Rev. D. Morrelle. 
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77 


59 
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57.7 
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57 
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IjCiirritaek county. 8. I. Smithsonian Institution. 
^Halifax coonty. 
**Ashe county, near Jefferson. 
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The coldest station ia Boone, (which is also the highest) ; and the- 
warmest is Smithville. It would be a matter of much interest to have a 
record of observations for the plateau of tipper Liuville, at the foot of the- 
Grandfather, nearly 1,000 feet higher than Boone. We should then have- 
both extremes. The annual mean temperature for the western division 
is 53°. 1. If we tafeo only the three highest stations, (those nearest to 
this platean), the average ia 51° ; the two highest give 50°. 2 ; the single 
highest, 48°. 7. The difference of the isotherms for AsheviJle and Boone 
is 5°. 6, for a difference of 1,000 feet in elevation ; and a difference of 300 
feet between Asheville and Bakersville gives 1".8, or G° per 1,000 feet t 
90 that it is quite within limits to place the isothermef'or the Linville pla- 
teau at 45°. Taking that for Boone as representing the lower extreme, 
the isothermal range within the State is 17" : if the conjectural number- 
for the Linville section be substituted, it is above 20°. 

And there are many other regional and local climatic peculiarities which- 
are well worthy of stodj, as for example, the very !ow range of the thermal 
meana at the StatesviJle station, which is in fact climatically allied to the- 
western instead of the middle section ; and, by contrast, the higher range 
of the Lenoir station, wliich is more elevated and much nearer the Blue 
Kidge; and yet other phenomena not sliiiwn in the tabular abstracts, as 
the singular manner in which areas of sudden winter cold, approaching 
from higher latitudes protrude long and narrow sinuses across the State, 
leaving parallel tracts, east and west, little or not at all affected ; and 
again the sudden reduction of tJie temperature over a limited tract, un- 
connected with any other area from which it could have been propagated, 
as if a tract of the upper strata of cold air had dropped from the clouds. 
These and a multitude of interesting meteoiologieal phenomena must 
wait until another volume, for discussion, and even for adequate state- 
ment. 

Such are munc of the more notable points which are obvious from a 
simple iri-^puctiun of the table and a comparison of its different parts, 
among themselves. 

If ft wider comparison be instituted between these columns and similar 
abstracts of temperature observations for other states and countries, yet 
more important features emerge. 

To begin with one of the last points mentioned, — the isothermal, 
range, —while it is not less than 20° in North Carolina, it is 8° in New 
York, and 6° in Massachusetts. And any one who will take the trouble - 
to trace the isotherm of 60° and 45° across the continent, as in Blodgefa 
charts, for example, will be able to realize the marvellous extent of the 
climatic range which the territory of one State presents. The former,. 
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starting from the southeast corner of this State sweeps down through the 
southern half of Georgia and Alabama, many miles below Montgomery, 
and in fact touches Mobile Bay (ieotherm 65°. 8), and crossing the Mis- 
sissippi a little above Natchez, makes a southward bend by Anstin, Texas, 
and after a slight upward carve reaches the eastern escarpment of the 
great western plateau, and then " rune down the longitude" into Mexico, 
making its final appearance in southern California on the Pacific coast. 
The other line, of 45°, starting on the coast at Portland, Maine, and 
bending gently southward until it touches the northern edge of western 
Massch 11 setts, makes a sudden sweep to the north through Lake Cham- 
plain into the valley of the St. Lawrence, and then trends west a little 
south along the northern coast of Ontario, by Toronto, across the middle of 
Lake Michigan, and again with a northwest sweep through St. Paul, rises 
quite into the British Dominion in the valley of the Saseatehowan, beyond 
the parallel of 50° ; and only after reaching the flanks of the Rocky 
Mountains does it touch, by a sudden southward plunge, the latitude of 
the Grandfather Mountain. So that these two lines enclose almost the 
whole United States and a portion of British America and Mexico. 

The mean for the State, which is nearly 59°, if mapped, would enter 
its territory from Yirginia, in Granville county, and leave it in Mecklen- 
burg, and after making a wide curve into South Carolina and Georgia, 
around the southwestern end of the Appalachians, return to the par- 
allel of 86^'' about midway' of the State of Tennessee. 

If the geography of this line be traced through Europe and Asia, it 
will give a clue to still wider climatic relationships. It touches the Eu- 
ropean coast a little north of Lisbon, and passing through Madrid, hngs 
the upper coast of the Mediterranean round by Genoa, and bearing down 
through middle Italy by Florence, turns again east by Constantinople, 
Trebizond, and on through the heart of China, passing near Shanghai, 
reaches the Pacific in the latitude of southern Japan. And if the two 
extreme isotherms of the State, say only 48° and 66°, be followed around 
the globe, they will be found to enclose a zone within which lie nearly all 
the great centres of the population and power and civilization of the hu- 
man race, both ancient and modern, in the old world and the new. But 
climate, even so tar as dependent on temperature, is not wholly expressed 
by the annual isotherms. On the contrary, as long since pointed out by 
Humboldt, a most "important influence is exercised on vegetation and 
agriculture, on the cultivation of fruit, and on the comfort of mankind, by 
diflerenees in the distribution of the same mean temperature through the 
different seasons of the year." "If in a thermic scale of different kinds 
of cultivation, we begin with those plants which require the hottest cli- 
19 
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mate, as the vanilla, the cocoa, banana, and coeoa-nut, and proceed to pine 
apples, the sugar cane, coffee, fruit-bearing date-trees, the cotton-tree, 
dtron, olives, edible chestnuts, and vines producing potable wine, an ox- 
act geographical consideration of the limits of cultivation will teach iis 
that other climatic relations besides those of mean annual temperature are 
involved in these phenomena. Taking an example, for instance, from 
the cultivation of the vine, wo find that in order to procure potable wine, 
itis requisite that the mean annual heat should exceed ^9°, that the win- 
ter temperature should be upward of 33°, and the mean summer tem- 
perature upward of 64°. At Bordeaux, the mean annual, winter, sum- 
mer, and autumn temperature are respectively 57°, 43°, 71°, and 58°. 
In the plains near the Baltic, where a wine is produced that can scarcely 
be considered potable, these numbers are as follows : 47°.5, 31°, 63°.7, 
and 47°. 5." Ie will bo observed that the corresponding numbers for the 
coldest station in North Carolina are all in excess of these last, viz : 48°. 7, 
32°, 68° and 48° ; and also that those for the middle division of the State, 
(and the averages for the whole), differ but littlefrom the typical series of 
Bordeaux, viz : 58°.2, 40°, 77°, 59°. And when it is further considered that 
the same determinant aeries, for the western section of the State, lies 
about midway between those of Bordeaux and the Baltic, viz : 53°, 37°, 
70° and 52° ; and that those for the eastern division exceed the Bordeaux 
series but little, being respectively G0°, 44°, 79°, 61° ; it ie apparent that, 
so far as the cultivation of the vino is concerned, the whole State lies 
within the favored tract. Middle and eastern North Carolina correspond 
to middle and southern France, and western North Carolina to northern 
France and Belgium. And all the climates of Italy, from Palermo to 
Milan and Venice, are represented. These points will be best under- 
stood, in the absence of illustrative charts, by a few comparative eolumns 
of figures, for a few representative localities, as follows : 
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69 
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T8 OEOLOST OP NOETH CAEOI,INA. 

Maxima, Minima and Range of Tempefaiure. — Tlie table pp. 76, 77, 
gives the average minimum temperature and the average inaxnuiim at a 
dozen Btations where observations have heeii taken for the longest pe- 
riods and are most complete, or where the point of observation ia of high 
representative value ; and also the means, of the maxima and minima of 
the stations in each division of the State and the means for the whole 
State. Thus the lowest reading of the thermometer to be expected at 
Afiheville iii January is 10° and the lowest for the jear 7° (hi Decem- 
ber); the highest fur January or December 63**; the highest for the 
year, 86° (in July). 

The lowest reading of all the stations is 4°, at Boone, (in Jan.), the 
highest 102°, in July, at Goldsboro. Tlie lowest range of the ther- 
mometer for the eastern division of the State is seen to be 17°, and may 
bo expected to be reached in Dec, for the middle 13°, and for the wes- 
tern 8°. 

The greatest monthly thermal range is found in the winter morjths, and 
the least in July, (the latter being about half ae much ae the former) ; the 
greatest seasonal range is in spring and autumn, and the least in summer. 
The average of the yearly thermometric range for the whole State is 
78° ; the greatest yearly range is fonnd at Weldon, 91°, and the least at 
Beaufort, 70° ; no doubt Smithville gives still less. 

The extreme limits touched by the thermometer are often very differ- 
ent in regions of the same, annual temperature. The most marked char- 
acteristic of littoral and insular climates is exhibited in the diminution of 
the thermal range, — the approximation of the maxima and minima, of 
the January and July temperatures, the elimination of wide, as wellasof 
sudden fluctuations of the thermometer, which are so characteristic of in- 
terior and rigorous ehmates. It will have been observed, in the above 
comparative table of temperatures, that the points of nearly the same 
yearly means in the northern part of the continent are characterized by 
a wider thermal range than the corresponding points in North Carolina. 
The difference of the January and July temperatures for Cambridge, for 
instance, is ii°, while that for Boone is 36° (39° for Dec), and as we re- 
cede from the coast, the difference becomes more marked, being 44^° at 
West Point, above 47° at Chicago,, and 55^" at Dubuque, We have seen 
that the greatest difference in, tliis State is that for the middle scclioD, 
viz : 40°, wliile that for the coast is 33°, and for the mountains SS''. 

But if instead of the differences of the monthly means, we compare 
the differences of the maxima and minima, the contrast will he still more 
striking. At Dubuque, the only point for which the necessary data are at 
hand, the range for January is above 59°, (from + 46° to — 13^°) , that for 
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July is 36°, (from 58° to 94°), and for the year 113°, (from — 18° to 
+ 94°). The contrast which these iignree present to the corresponding 
data, (53°, 37° and 80°), for the only point of observation in North Car- 
olina which receives the same annual amount of heat, is very great. And 
if the absolute maxima and minima were compared, the result would be 
Btill more striking. Taking the highest and lowest accessible records for 
Dubuque in ten years, 99° and — 29°, (last winter it went to — 33°), the 
absolute range rises to 130° ; while in Boone there is no record below 3° 
and none above 90°, so that the greatest absolute range is under 90°. 
And it is not greater for any part of the State. And those who have 
noticed the cnrrent weather reports of the last few years can hardly have 
failed to notice that during the prevalence of the most fearful cold for 
several days over the whole northern tier of States, 30°, 85° and 40° 
below zero, from Boston through New York to Iowa, the thermometer 
here in middle North Carolina scarcely reached the freezing point, And 
even during this present January, 1875, while the telegraph reports 20° 
to 25° Mow zero in various places north, the lowest record here in Kalcigh 
during the same week is 27'' ab&oe zero. 

And so in midsummer, while the daily telegraphic reports from the 
north show 98° and 100°, the thermometer ranges here from 90° to 93'*, 
rarely reaching 95°. 

Tho importance of such climatic data to a proper tmderstanding and 
estimation of the adaptation of a country or region to human industries 
and comfort and longevity, is only beginning to be appreciated. These 
are in fact the most important characteristics of climates, both as concerns 
vegetable and animal life, and it has come to be recognized as a sani- 
tary fact of great importance that there is a most intimate relation between 
the death-rate in the human family and the range of the thermometer. 
"The severity of the strain of extreme climates on the human system is 
shown in a striking manner in the rapidly increasing death-rate according 
as the difference between the July and January temperatures is increased. 
Thus the mortality is 8 per cent, greater in England than in Scotland, 
the climate of the latter country being more equable or insular in its 
character; and it is found on advancing into the Continent of Europe, 
that the more extreme the climate becomes, so much the more is the 
death-rate increased," (Buehan). The same thing will no doubt be 
found in passingfrom the more littoral and equable climates of the Ameri- 
can shores into the rigorous conditions which prevail in the interior. 
Elodget says, in a very full discussion of the relations of disease to cli- 
mate, "All forms of disease of the respiratory organs increase as the 
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temperaivrfe decreases with like conditions of humidity; and increasce 
fitill more directly with the greater variableness of tlie clin:iate." 

Indeed, so close ie the relation between climate and the physical well 
being of man,. that certain classes of diseases are distinctly climatographical 
affections, and are eliminated by proper climatic conditione. So well re- 
cognized is this fact that one of the most interesting and elaborate of the 
reports of the last census of the United States contains disease charts,— 
maps of the geographical range of certain causes of human mortality. 

And it is worthy of note, that one of the two tracts in the whole terri- 
tory of the United States, which is absolutely or almost free from that 
BCoarge of rigorous and extreme climates, pulmonary consumption, is lo- 
cated by these census maps along the plateau east of the Blue Kidge in 
North Carolina, to which the nearest meteorological station is that of Le- 
noir, which has been pointed out above as contrasted in the equability of 
its temperature with stations more than 100 miles .east, and of less ele- 
vation. One of the causes, (which, however, cannot now be discnssed), 
is doubtless the fact that this region is sheltered on two sides by the prox- 
imity of the Blue Kidge, which here readies its extreme altitude, and 
stands as a protecting wall against the two prevalent and weather-con- 
trolling winds from the interior, those from the southwest and northwest, 
(and indeed from the north as well). 

Springs. — The list of springs given below is added here on account of 
the well known relation between the temperature of such sources (and 
that of wells, when they come from a depth of forty feet and upwards,) 
and the mean annual temperature, the former being a very fair expression 
of the latter. It will he seen that the observations with instruments 
receive a singularly strong confirmation from this source, as far as the evi- 
dence goes. The altitude is given, at least approximately, so that the 
eftect of elevation may be eliminated, by allowing 3° for every 1,000 feet. 



LOOiLITY. 


ELEVATION. TEMP 


Cherokee, McDaniel Bald, 


4,300 feet, 48» 


MadiBon, Big Butt, 


4,600 


49 


Big Bald, 


5,350 


' 45 


Taiicej, Proffltt's, 


3,300 


49 


" Black Mountain, about 


6,500 


40 


BurnsviUe, well. 


a,800 


' 52.6 


D. G. Eaj's, near BunisviUe, 


3,900 


52.6 


Hiloliell, Eoan, about 


5,000 


49.3 


" " Cold Spring, 


6,100 


45.1 


" riat Rock, Penland's, 


2,800 


51 
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LOCAL rry. 
Mitcli'jll, Hump Back, Blue Ridge, 
Watauga, Morris', " " 

Alleghany, footoi* Bullhead Mountain, 
Transylvania, Little Biver, near Thorns', 
Henderson, Bear Wallow Mountain, 
Bnncombe, Laurel Spring, Pinnacle, 

" Hickory Nut Gap, Sherrill-s, 

" Mine Hole Gap, 

McDowell, Hawkebill, about 
Sbortoff, 

" Paddy's Spring, Lin. Mountain, 

" J- H. Greenlee's well, 

Surry, Pilot Mountain, 
Yadkin, Judge Pearson's, 

" J. E. Dodges', 
Alexander, Taylorsville, well, 
Cltjveland, Patterson spring, about 
Moore, Carthage, 3 wells, about 
Franklin, Dodd's Spring, (Emmons), about 

If the reduction be made of all the above springs which are found in 
the mountain section to the average level of 2,(300 feet, the average of all 
these temperatures so corrected will give 54° for the mean annual tem- 
perature of the region, which is very near that of the table. A similar 
reduction for all the springs of the piedmont section gives 57°, a result 
nearly coincident with that from direct observation, 

liainfall.—Thia important element of the climates of North Carolina 
ia developed by the accompanying table, page 83. The variation in 
amount, in the diiierent sections, is considerable, but the whole State be- 
longs to the region of North America which is characterized by the 
largest precipitation, this region having its centre a little southwest of us, 
in Alabama, and extending to the Gulf coast and beyond the Mississippi 
and northward to the Ohio. Within tJiia region the average annual pre- 
cipitation is about 50 inches, the maximum rising above 60 in the centre, 
and the auiount diminishing northward and westward, to about 40 in the 
north and nortlieastern States, 30 along the lakes and on the upper Mis- 
sissippi ; beyond which it falls to 15 and even 10 in some parts of the 
Great Plains, and reaching the minimum of 5 inches in a small tract of 
southern California. Over a limited belt of the Oregon coast it rises 
again to 50 and upwards. The average for the States along the Missis- 
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TEMP. 


4,300 " 


49.2 


3,500 " 


62.5 


3,300 " 


54.5 


2,800 " 


54.2 


2,800 " 


63 


2,700 " 


62 


2,700 " 


64 


2,600 " 


54.6 


3,500 " 


51.8 


2,800 " 


55.4 


2,200 " 


64.8 


1,400 " 


56 


1,760 " 


64 


950 " 


57 


900 " 


67.2 


1,280 " 


57.1 


900 " 


58 


450 " 


60.3 


300 " 


60 
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sippi and eastward is probably a little above 45, and for the western half 
of the United States it is about 20, eo that for the whole it is. a little more 
than 30 inches. In the construction of the table for North Carolina, the 
stations are omitted for which the obeervations do not cover 2 years. 

This table shows a very great variation in the amount of annual pre- 
cipitation from station to station; and at some of them the amount is ex- 
traordinary, — far beyond the average even for this very term of years, 
1871 to 1874 ; but the average for the whole State and for every region 
is notably high ; although for a few stations, as Greensboro', it is abnor- 
mally low. In Blodget's rain chart there is only a small section in tht 
southeast corner of the State which is credited with so large an amonne 
as 48 inches, while a strip along the Blue Ridge ia set down at 36 inches ; 
and the average for tho State has been commonly given as about 45 
inches. But for the past few years the average is greater than this for 
the middle region and still larger for the two other divisions : so that 
the average for the whole rises above 5S inches. It is necessary that ob- 
servations be continued through a long series of years, in order to elimi- 
nate the effect of irregularities and (perhaps) periodic variations in tho 
amount of annual precipitation. But the present veeults seem to justify 
the conclusion that the average for the State has been heretofore placed 
at too low a figure, the deduction having been made from insufficient 
data, the stations being far too few and distant, and too partial in their 
distribution. 

The quantity of rainfall is hardly more important than its distribu- 
tion through the season of the year. Some portions of the earth which 
have an abundance of precipitation are almost uninhabitable on account 
of its unequal distribution ; being overwhelmed by floods at one season 
and parched by drought at another. In this State, as may be seen from 
the table, the variation from month to month, and from season to season 
is very slight. On the whole, more rain falls in summer than in any 
other season, and the amonnt for winter stands next in order of magni- 
tude. The most rainy month is July, and the next in order is Febrnary ; 
but there is properly speaking no dry season or wet season, in any part 
of North Carolina. 

The amount of precipitation in Europe, although very different from 
country to country, diminishing in general, with the distance from sea 
coasts and high mountains, is usually less than in this country. A few 
examples of notable localities in the old world are given by way of com- 
parison, viz: London 21, Liverpool 34, Glasgow 21, Paris 23, Dijon 31, 
Marseilles 20, Bordeaux 34-, Madrid 10, Berlin 24, Copenhagen, 18, Milan 
38, Eome 31, Naples 30, St. Petersburg 18, Pekin 27, Canton 69. 
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Snow. — The records of tlie statioiiB aro not full enough nor of saffl- 
oientlj long continuance to give entirely satisfactory results, in regard to 
the amount and distribution of snoW, but the observations of 17 stations 
in 18T2, show that the total fall of enow for that year averaged 6 inches 
for the whole State, 4 inches in the mountains, and 6^ in the middle and 
eastern divisions ; and the average for three years, (incliiding 1B72), for 
the State, deduced from observations at 5 stations, is also fj inches, the 
largest average for a single station, 11-J inches, occurring at Boone. It is 
proper to state that the average for a larger number of years will proba- 
bly be somewhat above the amount given by these last three, as this feat- 
ure of the winters in this latitude is very variable, in some winters afall 
of 4 or (? inches occurring at one time, and at long intervals even 10 and 
12 inches, as in 1857. 

It is observable that the yearly amount of snow-fall is not greater in 
the mountains than in the eismontane regions. This result traverses the 
common impression ; but there is a strong eoriflrmation of it in the well 
known fact, attested by the most intelHgent observers, that the wild 
laountain pastures do not beeome inaccessible to cattle grazing, by reason 
of the obstruction of snow, oftener than about once in seven years. 

Frosts. — The first frosts of autumn may be expected about October 
13 ; occurring once in the last three years on the 2nd,, at three of the 
western stations, and as late as Koveihber 4, at one point of the eastern 
division; and the date of the last frost of spring is about April 21 ; oc- 
casionally falling however, as early as the 13th, and once in the three 
years, at Some of the mountain stations, quite abnormally, as late as 
May 20. 

There are portions of territory iu the western region, that are exempt 
from frosts altogether. These are found in narrow zones along the flanks 
of various mountain ranges, and are known as "frostlesa belts." They 
are from a few rods wide to several hundred yards, and their boundaries 
are said to be very narrowly defined and to remain quite permanently 
fixed. Mr. Silas McDowell, a very intelligent observer in Macon county, 
seems to have been the first to call attention to this fact ; and he has 
traced the limits of some of these tracts^ and finds the lines so sharply 
drawn, that one half of a shrnb will be frost-killed, and the other un- 
aflected. It would occupy too much spaee to discuss here the causes of 
this phenomenon : sutfice it to say, that it is due to the nocturnal sratifica- 
tion of the atmosphere of these mountain-enclosed basins, the different 
horizontal belts, having different degrees of humidity, whereby the sur- 
face radiation is controlled. 

The point of practical interest is, that within these favored limits, 
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I'riiitB never fail. One of the. most noted of these tracts is found along 
the eastward escarpment of the Tryon range, in Polk county, at an eleva- 
tion of abont 1500 feet. It is distinguishable at a distance of many miles 
by the numeroas peach orchards which are spread along the face of the 
mountain in a narrow regular zone. 

But similar areas are found in all parts of the mountain and piedmont 
regions, and are distinguishable, in the natural state, by the abundance of 
wild grapes. Such localities, not only beyond the Blue Eidg;e, but in the 
South Mountains and their spurs, for example, and in the Bruehy Moun- 
tains, are the most notable seats for orchards and vineyards, and are 
widely tnown for the abundance, and excellence and unfailing certainty 
of (heir crops. 

Humidity. — The Survey has been able to procure liygrometrte obser- 
vations at only two points, and for a little more than one year. These 
two points are Wilmington and Charlotte. A special effort was made to 
have sucli observations atone station in the mountain region, but without 
success. This is regretted, as it is a matter of much importance, both in 
a sanitary point of view and in relation to agriculture, especially the cul- 
tivation of fruits. For at points " with thermal relations very similar, 
the results are nevertheless very diffej-ent as regards the ripeness or un- 
ripeness of tl 1 t of tl ne for instance. In England, although 
the mean amo t i an 1 1 eit s equal to that of many portions of 
North Carolina s h s tl h n d ty of the atmosphere and so great the 
prevalence of clo ds and f gs tl it vineyards are almost unknown, the 
strawberry is r pe ed rt he allj a d good peaches, apples, &c., are known 
only as importations. And yet there is no part of this State where the 
grape does not readily come to perfection, and where al! the fruits gnita- 
ble to the temperate zone, do not flourish. The observations at the two 
points named, for the eastern and middle divisions of the State, give the 
explanation, in the great dryness of the atmosphere, notwithstanding the 
large amount of rainfall, — so much in excess of that of England. The 
table below is intended only to exhibit this characteristic of the climate 
of tlie State, by giving the relative humidity for the three most impor- 
tant months in this respect, as representing the entire season of the ripen- 
ing of grains and fruits; and the noon observation is deemed suflicient 
for the purpose. 
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Oli" THE AtMOSPHEKB, AT TWO Stj 

Months of the Tear, 1873. 



Time of Observation, 2 P. M. 
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83 
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52 
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70 
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80 
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46 


57 
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The table exhibits the great variability of the relative amount of niois 
tore in the air linring the period represented, tlie humidity beiog greatest in 
August, decidedly so at Wilmington; and the low degree of saturation dur- 
ing the hottest days is notable; as the temperature of the air rises towards 
90°, the percentage of saturation commonly sinks to 50° and lower. 
These eoUimns reveal the important fact that the excessive humidity of 
the atmosphere over the Gulf States and the lower and middle Miesis- 
Bippi valley is by no means able to follow the course of the southwest 
winds across the Appalachians. The importance of this fact in a cliraato- 
logal 60080, and agriculturally, and especially in a sanitary point of view, 
is worthy of much emphasis. 

The following comparative table of humidities shows the relative hy- 
grometric condition of the atmosphere at several typical localities, and 
sets the fact of the relative dryness of the air in this State in a strong 
light. 

Tiie data, other than those for this State, are given by Blodget in his 
valnable work on American Climatology. This writer emphasizes the 
fact that the climate of the Gulf States and the Mississippi valley is very 
humid, and calls attention to the undoubted relation between the high- 
percentage of moisture during the hot months and the excessive insalu- 
brity of the whole region during the same season : 

COMl'AEATIVK HUMIDITIES, 

Wilmington. Charlotte. New Orleans. St. Louis. London. 



Jan'y, 


57 


Feb'y, 


51 


Mar., 


36 


Apr., 


42 


Maj, 


«1 


June, 


5ft 


July, 


64 


Aug., 


n 


Sept., 


73 


Oct., 


55 


Kov., 


63 


Dec, 


60 





82 


70 


64 


87 


78 


66 


86 


80 


66 


80 


63 
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8S GEOLOGY OF NOKTH CAROLINA. 

Atmospheric Pressure. — Barometric observatioBS are in hand for only 
three stations, the two last named and Asheville; but there is not a 
complete BGries through an entire year for any of these points, and they 
have not been reduced or prepared for publication or discussion ; so that 
this department of the climatology is reserved for a Jater volume and a 
larger acenmolation of data. 

Clouds, die. — Neither a copious annual precipitation, nor abundant 
humidity necessarily implies a prevalence of clouds and fogs. These 
elements of climate require to be ascertained independently. Excessive 
cloudiness, not lees than excessive moisture, is unfavorable to many of 
the hif^hest and most profitable forms of agriculture, to viticulture, for 
example, and to the ripening of fruits, and it also affects very directly 
the prevalence of certain form? of disease ; and it is a subject worthy of 
much fuller treatment in a general discussion of the climatology of the 
State, than can now be attempted, and indeed than the present data would 
justify. The table of relative cloudiness which follows, althongh not as 
full ae is desirable, will serve to convey a reasonably just impression of 
the general character of this feature of the climate of the State, and of 
its particular sections. The term _/aM' describes the days for which the 
average of the three observations of the clouds, morning, noon and night, 
is less than one-third ; cloudy, those for which this average is tibove two- 
thirds ; and rainy, the days on which rain fell, no matter how little or 
for how short time. So that it very often happens that the rainy days 
belong to the class oi fair days. It will be observed that more than 
one-third, {about three -eighths) of the year is set down as fair ; abont 
one-third, as cloudy ; leaving nearly a third, (from 100 to 112 days) un- 
classed ; being those which are partly cloudy, and partly fair, the cloudi- 
ness lying between one-third and two-thirds. 

The greatest number of fair days is found in the eastern division, and 
the smallest number of cloudy and rainy ; and the middle region is cred- 
ited with the largest amount of cloudiness. 

Of the stations, Beaufort records the greatest number of fair days, and 
Oxford and Charlotte (along the mean isothermal), the greatest number 
of cloudy, and Charlotte and .Newborn (and Wilmington) the most frequent 
rains, the number for these points being very much above the average for 
the State. 

It is worthy of note that the number of rainy days, contrary to the 
common notion, is less in the western section than in the State at large, 
and less than in the other divisions except the eastern, with which it 
agrees in this particular ; and further, that there is greater cloudiness and 
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more frequent rrtins along the immpdiato coast thau in the eastern half of 
tlie State, or in the mountains, or in the State at large. 

The fitirest month, thronghoot the State, is October, and the greatest 
cloudiness is found in February ; both these features being quite marked. 
Aud of the seasons, in all the divisions, autumn shows most fair weather, 
and winter the greatest prevalence of clouds ; although rains are a little 
more frequent in summer, and ae much so in spring. So that these two 
characters, cloudiness and raininess, are not necessarily proportional to 
each other. 

The humidity of the atmosphere in this State does not often become 
palpable in the form lA fog. An entire day of fog is of rare oocurrence 
in any part of North Carolina. Quite a number of the stations record 
no fogs at all, or only for a fraction of one day in three years. Along the 
larger water courses, especially in the deep mountain valleys, morning 
fogs are quite frequent in the latter part of summer, and during the 
antnmn months ; in some eeetions, as at Franklin, Mnrphy, &c., half the 
morninga for a uionth in some years may rise foggy, but the mists lift 
before 10 o'clock. In the cismontane sections fogs occnr about as fre- 
quently in winter as in autumn, bnt the total fogginess, averaged for the 
region, amotmts lo only about two d^ys in the year. 
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Winds. — The remaining table, of the winds, includes only those sta- 
tions for which observations are complete for at least two years. There 
are others which it was desirable to add on aecount of their represen- 
tative character, had their scries of observations on this point been 
snfficiently complete and extensive ; but enough are given to bring out 
the chief peculiarities of at least each of the principal subdivisions of the 
State, so far as this can be attempted in a partial and preliminary die- 
cussion. The direction only is given, and not the force, as the former ie 
the (Dore important characteristic in a region where violent and de- 
structive winds are eo entirely unknown, the average force, even in the 
most elevated und exposed parts, as at Boone, for example, being less than 
1.8 for January, and not more than 2 (of the Smithsonian scale, that 
is "a gentle breeae ")for any month of the twelve, and the greatest force re- 
corded at this point (in two years) having never passed 5 (or "a high wind"). 
Indeed, the chief difficulty in obtaining complete records on thia point 
arises from the fact that most observers fill a large part of the blanks 
with the entry aero, the breeze being a large part of the time insensible, 
except to close and patient observation. The figures in the table, opposite 
each of the letters indicating the points of the compass denote the num- 
ber of days of the month (or season) at the top of the column during 
which the wind blows from that direction. These numbers were obtained 
by adding all the observations for the month, of each direction of the 
eight points of the compass, and dividing the result by three. The 
bioken column of alternate figures and blanks, to the right of the columns 
for the seasons and year, are obtained, as will be obvious on inspection, 
by adding to the numbers, opposite which they stand, (in those columns), 
the numbers next above and below, as explained by the last column of 
the table, in the words northerly, easterly, (&c, 

21 
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98 GEOLOGY CP NORTH CAROLINA. 

The most striking general feature of the table is ^g predominance of 
wesbmiy winds in all the divisioiiB, and at nearly all the Btations. A 
little closer inspection discovera that this predominance is most decided in 
the western region, and very slight in the eastern. It is worthy of note 
further, that while the winds which make up this result, in the average 
for the state, are nearly equally distributed to the three octants, S. W., 
W., and N. "W"., with a slight plurality of days to the lirst, in each of the 
different sub-divisions, it is dne to the preponderance of a different 
octant, viz : of the S. W., in the eastern ; N. W., in the middle : and W,, 
in the western section ; this preponderance being very marked in the 
last case. After the westerly winds, it will be observed that the next 
class in order of frequency is the northerly, except ob the immediate sea- 
coaat, where the preponderance passes to the southerly, from the great 
frequency of the winds from the S, "W". ; and tlie most infrequent in all 
sections and at nearly all the stations, are the easterly winds. And if 
only the E. octant is considered, it will be seen that in the general average 
tor the State, tlie prevalence of this wind is limited to about two weeks; 
and if two stations be omitted, the average would fall to 11 days in the 
year for all the others. Eat at Franklin this octant is credited with a 
number of days only second to that of the W. ; and at Wilmington it 
readies nearly a month. 

If the distribution of the winds be examined in reference to the sea- 
sons, it appears that in the State as a whole, the S. W, wind is prepon- 
derant in the spring and summer, and in the autumn and winter the N. 
W. and N. E. octants divide the sway with it almost equally ; and the 
same statement holds for the eastern section with a more decided empha- 
sis on the first of it, while in the middle region the prevalent winds arc 
those from the three westerly octants with the northeastern, the N. W. 
havingthe advantage in spring, autumn and winter, the 8. W. (slightly) in 
summer, the N. E. direction being more common in autumn and winter 
than the S. W,, and ol'almost as frequent occurrence in spring and summer. 
Id the western division the most common wind in all seasons is that from 
the W., its preponderance being moat decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable local 
peculiarities are, the prevalence at Boone of winds from the W. fully 
two-thirds of the year, at Lenoir the predominance of the JS^. W., at 
Greensboro of the W., and at Newbern of the S, W. octant ; and the 
occurrence of E. winds for nearly two months at Franklin, while at Ox- 
ford this octant is wanting altogether. 

These are soma of the salient points, obvious on a cursory inspection 
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of the table. A fnll discaesion of this interesting and hnportant branch 
of the climatology of the State will only be practicable when much am- 
pler material shall have been collected. But enough ia here given to 
exhibit the general featnres of the anemology of the State, and, it is 
hoped, to indnee a wider interest in the enbject, and tiiUer records. We 
do not in this latitude enfflciently appreciate the importance of the pre- 
valent movements of the atmospheric currents in determining climates. 
The reason ia our entire exemption from thoae Oeleterioua and destrue- 
five winda which afflict SO many oi' the faireat porfiona of the earth, as 
the hot and poisonous Simoom of Egypt and tlie neighboring countries ; 
the burning Sirocco of Sicily and South Italy, and the frigid and tempes- 
tuous Bora from the Alps that ravages its northern coasts, the fierce 
Euroclydon; the stormy Levanter of the eastern Mediterranean shores; 
the hot and duat-laden Solano of Spain; the fiirious Pampero of the 
South American plains, or the biting and arid Puna of Peru ; or even the 
unwholesome and disagreeable EaetWinde of GreatBritain ; ortheNorth- 
casters of the Korth Atlantic States ; or the violent and freezing North- 
ers of Texas and the great Plains; or the terrible Arctic gales that sweep 
the great prairie afatea of the Northwest In thia favored territory of North 
Carolina there is no distinct periodicity to the system of winds; the eur- 
fcnts of the atmosphere are continually "boxing flhe compass," at least 
through the southern and western octants, hardly ever retauiing one di- 
rection more than a tew days together ; the prevalent sweep of the great 
westerly continental current preventing the access of the damp and chill 
«ea air, from (he E. and N. E. ; the cold N. W. winds being arrested 
and broken up in their passage across the numerous ridges of theAppala- 
xjhians, among which also they are tempered by mingling with the warm 
southwest currents that roll up the intervening valleys; and the humid 
S. W. wind, (plnviua Auator) being drained of its excess of moisture and 
tropical heat in the ascent of the long southwest, Gulf-ward slopes, 
and later, the high table lands and lofty chains of the eamo mountain sys- 
tem, on the northwest border; so that none of the great continental enr- 
roota, from the N. E., the N. W., or the S. W., reach this region, until 
they are quite bet'eft of their original and disagreeable characteristics. 
But as already intimated, it is not intended to attempt at present any 
thing like a general or exhaustive treatment of this department of our 
elimatology. 

Summary. — It may be faij-ly claimed upon the above exhibit, pre- 
hminary, brief and inadequate as it necessarily ia, that there are few re- 
gions of the habitable globe where all the elements of climate are more 
admirably blended and attempered, both to human comfort and physical 
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well being, and to that variety and productiveness of industries which Is 
most conducive to the collective prosperity of a people. 

Sanitary. — And as to salubrity, it must be evident to any one whohae 
considered the topographical features of the State aa hereinbefore de- 
scribed, and the prevalent climatic conditions, as developed in the present 
chapter, that the conditions of insalubrity cannot exist otherwise than 
locally and exceptionally. And the case becomes slill stronger when the 
underlying geological etructnre is taiien into account, which is almost 
every where favorable to ready and complete drainage, so that the waters of 
the most copious rains disappear from the surface in a few hours at most. 
And the sanitary statistics of the United States census reports show that 
the death rate for this State for 1870, for example, is much loss than the 
average for the United States, — less than one per cent, against an average 
of more than one and a quarter, and if the comparison be carried back 
to include the reports for 1860 and 1850, the rates are stiil in nearly the 
same ratio, viz : 1.14 to 1,31 ; and as has been stated already in another 
connection, SO far as eoneerns one of the most prevalent and fatal aftec- 
tione, consumption, one of the two small areas of total exemption in the 
whole United States is found in Korth Carohna ; and if the figures which 
express the ratio of deaths from this cause to total mortality, for the en- 
tire State, be compared with the average for all the states, the contrast 
will be found not less striking than that of the general averages above 
giv«D. 

BOTANICAL. 

It has long been known to botanists that the territory of Worth Car- 
olina presents one of the finest fields in the United States for collection, 
on account of the great variety and interest of its vegetable productions. 
Many plants of northern habit, such ae are common in the White Moun- 
tains, for example, and along the northern lakes, find their southern geo- 
graphical limit in the mountains of this State ; and quite a number of others 
spread from the Gulf and the Mississippi Valley to the Cape Fear and 
even to Pamplico Sound. So that the flora of this State is continental 
in character and range, combining the botanical features of both extremes 
as well as of the intermediate regions. 

The results of the preceding discussion of the climatology of the State 
furnish ample explanation of the fact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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velopment render it practicable to infer the latter from the former, at 
least as to general outlines. 

Bat it happens that the botany of North Carolina has received much 
earlier attention and a far greater amount of stndj, and has been much 
more fully worked out than its climatology, so that the inferential pro- 
cess has needed to be reversed, and the range and character of the cli- 
mate to be deduced from botanical data. This is due in large part to the 
attractive nature of the field to the botanical explorer, which has engaged 
the interest and study of some of the most famous botanists of both 
Europe and America, from the time of Bartram's tour, in 1776, and of the 
elder Michaux, 1787, and of the younger, an equally distinguished bota- 
nist, in 1802, to the later explorations cf !NtittalI, and of Dr. Gray and 
Mr, Carey, who traversed the higher ranges of our mountains in 1841, 
and especially of the Rev, Dr. Curtis, to whom the State owes a debt, in 
this regard, which she does not yet fully appreciate. It is due to him more 
than to any one else,— to hie skill and zeal in his favorite science, that North 
Carolina stands araong the foremost of the states in respect to Che com- 
pleteness as well as the scientitic accuracy of the knowledge which the 
world possesses of lier singular botanical wealth. 

In witness of the remarkably wide range of vegetable forms, corres- 
ponding to the variety of climatic conditions, may be cited the fact of the 
occurrence within the limits of the State on the one hand, of the white 
pine, (pinus strobus), and the black spruce, {abies nigra), which are found 
along the Appalachians from North Carolina to the White Mountains and 
Canada, and of the hemlock spruce, (abies canadensis), whose range 
reaches from our mountains to Hudson's Bay ; and on the other, of several 
species of magnolia and the palmetto, which have their northern limit in 
the southeast part of the State and spread thence to the Gulf. And the 
same point might be illustrated even more strongly to the botanist, by 
the mention of other but inconspicuous species, among the lower orders 
of plants, as the mosses, lichens, <fec. 

And as concerns the variety of plants which characterizes the flora of 
the State, it is sufficient to mention the fact that Dr. Curtis' Catalogue 
contains nearly 2,500 species, leaving out the mushrooms (fungi), of which 
there is about an eijual number, or almost 5,000 in all. 

Dr. Cooper in his general descnption of the "Forests and Trees of 
North America" in the Smithsonian Report for 185S, says : "Coming 
next," (from the Canadian), " to the Appalachian province, we find a vast' 
increase in the variety of our forest trees. In factj looking at its natural 
products collectively, one of the most striking, as compared to the rest of 
the world between the 30th and 45th degrees o north latitude, is its rich- 
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nesa in trees, which will compare favorably with almost any part of the 
tropics. It contains more than 20 species which have no representatives 
in the temperate climates of the old world, and a far greater number of 
species of the forme found there," Some of onr moat valuable timber trees 
are wholly wanting, ss the hickory. And while there are not 50 in- 
digenous species of trees in Europe which attain a height of 50 feet, there 
are above 140 in the United States, and more than 20 of these exceed 
100 leet. Says Dr. Curtis, "In all the elements which render forest 
scenery attractive, no portion of the United States presents them in hap- 
pier combination, in greater perfection, or in larger extent than the 
mountains of North Carolina." 

And in order to realize the extent to which this richness of forest de- 
velopment is concentrated within the area of this State, it is only 
necessary to call attention to the distribution of a few kinda which are 
dominant and characteristic. Of species found in the United States {east 
of the Rocky Mountains), there are 

Oaks, 23, and 19 in North Carolina. 

Pines, (trees), 8, " 8 " " " 

Sproees, 5, " i " " " 

Elms, 5, ■' 3 " " " 

Walnuts, 2, " 2 " " '■ 

Birchs, 5, " 3 " " " 

Maples, 5, " 5 " " " 

Hickories, 8, " 6 " " " 

Magnolias, 7, " 7 " " " 

And as to the first and most important group of the list, Dr. Curtis 
has called attention to the very striking fact that there are more species 
of oaks in this State " than in all of the States north of us, and only one 
less than in all the Southern States, east of the Mississippi." 

It will bo observed that the kinds of trees which characterize this flora 
incluJe chiefly such as are most valuable in the arts. The long- leaf pine 
alone is the basis of industries whose annual products in this State are 
not less than ^3,000,000. The juniper and cypress have long been a 
source of large revenues to the whole eastern region. And it is worthy 
of mention in this connection, that besides the present crop of trees, there 
are, over large areas of the swamp lands, several successive generations 
of biiiied forests, whose timber is in good preservation, ready to be ex- 
humed when the present growth shall have been exhausted. 
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Tho moat eharacteristie and prevalent Bpeciea of the middle region are 
the oaks. Several kinds of white oak, so much in demand, and so highly 
prized in ship-btiilding and numerous domestic arts, are abundant in all 
parts of this division and especially in the mountains. There are also 
large tracts of white pine on both sides of the Blue Eidge. The hicko- 
ries are found everywhere, and the black walnut is plentiful in the river 
bottoms and on the fertile elopes of the mountains, so common as to be 
used for fencing; and the wild cherry, mahogany (black birch), and sev- 
eral speeiea of maple furnish abundant cabinet materials; and to these 
should be added tlie extensive forests of holly in the eastern region. 

Nearly every one of the 20 kinds of timber admitted to the New York 
shipyards as suitable for building vessels is found in thie State in abun- 
dance ; and since the forests of tho North Atlantic States are very nearly 
exhausted, and timber for ship building is brought to the coast from the 
upper Mississippi, and even foreign governments are exporting large sup- 
plies for their navy yards from the interior of the continent, it is evident 
that onr forests have a value and are entitled to a consideration which thej 
Jiave never received among us, "We have still some 40,000 square miles 
of forests of which the larger part is as yet unviolated by the woodman's 
axe. Andl think it safe to say that the intrinsic value of this heritage alone 
is such, that within ten years it will be seen, that it exceeds the present 
total valuation of the entire property of the State. And it is time for the 
people of the State and its legislators especially, to begin to realize and 
take account of the fact, that here is one of the most valuable, as it is 
also one of the most undeveloped and little considered of her natural re- 
sources. And its value is appreciating more rapidly than that of any 
other kind of property in the State ; and this from two causes, the opera- 
tion of which is incessant and rapid, and the results inevitable and soon 
to become actual, viz : the rapid exhaustion of the more accessible forests 
of the continent and the constantly accelerating consumption of their 
products, and the increase and cheapening of the means of transporta- 
tion to those parts of the world where the demand is greatest. 

The paople of this latitude for several generations have been accus- 
tomed to regard and to treat the forests as a natural enemy, to be extir- 
pated, like their aboriginal denizens, human and feral, by all means and 
at any cost, and " a man was famous according as he had lifted up axes 
upon the thick trees." Too many of our people have yet to learn that 
"ail that has been changed," and the time has come not only to cease 
from the wanton and thoughtless, but even from the ordinarily legitimate 
distruction of forests, in the way of " clearing new grounds," &c., and 
even to begin the work of undoing, — of repairing the mischief and waste 
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of our predecessors and our own, by planting onr old fields with the 
seods of future forests and fortanee. 

In most of the eountriee of Kurope forestry comes in for a very large 
share of attention of both citizen and government. The eoneervation, 
propagation and improvemeut of forests, constitute an important de- 
partment of public administration, as they are reckoned an indispeneable 
element of national wealth ; and the schools and colleges and officers 
which abound everywhere in this interest, are a sufficient evidence of the 
important place which the subject occupies in public and pidvate econo- 
mies. 

We shall doubtless come to that some day ; and at our present rate of 
progress, very soon, as to a large part of the State. In some portions of 
it already there is not timber enough to repair tho annual decay of the 
fences ; and yet the old habit continues of abandoning half worn fields to 
sedge and sassafras, and pines and briars and gullies, and of clearing " new 
grounde," at a greater expense than would be necessary to restore the old, 
taking no account of the value of the forests destroyed in the process, 
which is almost always greater than that of the land after it is cleared ; 
and this, while there ie at least three times as much land cleared as can 
be properly tilled by the present agricultural force of the State. And the 
plan of fencing adopted when the whole country was forest-covered, and 
as one means of disposing of a considerable part of it, is still contiuned 
long after not only this state of things has ceased to exist, but also the 
main purpose of fencing at a)!, which was to render available for cattle 
grazing the rich natural pasturage which abounded in the "forests pri- 
meval," but have been long since extirpated, except in the higher and 
almost unpeopled regions of the mountains. 

And as the pasture plants of onr original forests have disappeared almost 
entirely from our flora, and as under a similar reckless system of forest 
destrnction to our own, the forests of the old world have been impover- 
ished and reduced to more shreds and shadows of their probable original 
variety and extent, so will the most characteristic and valuable elements 
of our unequalled forests disappear, one by one. How this can eomo to 
pass is already but too evident to any one who has observed the woful de- 
struction within a single generation of the long-leaf pine, for example, 
the most valuable forest tree of them all, or of the juniper, or the pal- 
metto, both on our own coasts, and especially of South Carolina; or of 
the white pine of the northeastern and lake states and of Upper 
Canada. 

AgriGultural. — First, asto the variety ami kinds of agrioul^ral pro- 
dusts, it is obvious that they will be proportioned to, as they are depen- 
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dent ou, the eaiiie climatic couditions as the indigenous vegetation. And 
when it is considered that, as shown in another conncetion, every agri- 
cultural product found in the censua tables of the United States, except 
perhaps the eweet orange, is grown in this State, from cotton, tobacco, 
jute, figs, Bugar-eane, and tbe like, to rye, buckwheat, maple sugar, »fec., 
and that, in short, everything which can be produced in the temperate 
zone is producible here, it is seen that there is yet another and a strongly 
confirmatory expression of the wonderful combination and adjustment 
of climatal elements above disclosed by direct observation. 

And second, as to soils, the peculiar geological structure of the State, 
to be discussed in a future chapter, furnishes the material for every possi- 
ble variety and commixture; and in fact there is no description or com- 
bination unrepresented, from the black and deep peaty soils of Hyde and 
the great swamp tracts of the seaboard, and the alluvions, marls, and light, 
eandy and porous Quaternary aceumnlationa of the eastern champaign to 
the clayey, sandy and gravelly soils of the hill country and of tho moun- 
tains, the result of the decomposition in situ of every variety of rock, — 
granite, gneiss, echistd, slates, sandstones, &e. 

And there ia one notable feature of these soils which is worthy of a 
passing remark. It has often attracted the interested attention of geolo- 
gists from more northern regions, that the soils of this latitude are far 
deeper, that the decomposition of the geological formations has penetrated 
much further than in high latitudes. While in N'ew England, for ex- 
ample, the sjlid rock is generally found witliiu a few feet of the surface, 
here it requires a penetration of 30, 50 or even 100 feet to pass throngh 
the overlying debris of disintegrated strata, as seen every where in rail- 
road cuts, wells &c. This is doubtless due, in large part, so far as it is not 
explained by the foliation and tilted position of the rocks, to climatic in- 
fluences. The easily permeable strata are subjected throughout the year 
to the chemical action arising from a large and continuous percolation of 
comparatively warm aerated waters ; while in higher latitudes, not only 
are the quantity of water and the temperature and tho chemical activity 
reduced, but for one half the year, the soil is locked up by frost from all 
access of decomposing agencies. 

So that not only are tlie products of tbe soil profoundly influenced hy 
climatic agencies, but even the depth and composition of the soil itself are 
greatly modiiied by them. 

Zoological. — Not only the vegetable but the animal kingdom is depen- 
dent, and _iB equally dependent on climatic influences; and ia in fact, 
both directly and indirectly by reason of its intimate correlations to and 
dependence on tbe former, but another and equally exact exponent of 
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underlying eaneal conditions and relations of cliaiate, as weli as of the 
outgrowing vegetable adjustments. Wbat the original fauna of !North 
Carolina may have been, how rieh and various and abundant, before the 
balance of nature was disturbod by the civilizing and exterminating hand 
of man, will never bs fully known. But it is well enough ascertained 
that many of the larger animals which are now found only on the other 
side of the Mississippi, or in the Koeky Monntaine, as the elk and the 
buffalo, once pastured in the open woods and the rich mountain meadows 
of the State ; and the traditions of the last of their retreating coiumna etilt 
linger among the older inhabitants of the mountain region. These may 
serve as an illustration of changes wide and great which have affected the 
whole animal kingdom, and make it, as we now see it, something vastly 
different from what the Urst European settlers found. 

But there is left enough to record in a very inapressive manner tbe 
bearing of the peculiar climatography of the State, When Agaesia under- 
took the study of the animal life of this continent, he had no sooner be- 
gun his collections from the Middle and Southern Atlantic States than the 
transitional character of the North Carolina fauna attracted his attention ; 
and he found, as the botanists had done earlier, that the limits of north- 
ern and southern species meet and overlap along this median area. 
And more singular still, on account of the peculiar conformation of the 
coast line and its relations to the great oceanic currents, already adverted 
to, the limitations of the range of the animal population of the sea are 
even more sharply defined by the far-projecting Cape of Hatteras than is 
either flora or fauna of the land. This will be apparent on opening any 
work on marine conchology, for example, in which the range of species 
is defined ; the most common, the continually recurring definitions are, 
Massaohusetts to North Carolina^ Cape Cod to Cape Hatteras, Worth 
Carolina to West Indies, Florida to North Carolina. 

These points are noticed, not merely as a matter of curious interest, bnt 
because they have a profound significance when considered in their proper 
connection. 
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In order to ft proper comprehension of the relations of the North Car- 
olina geology, by such as are not familiar with geological literatnre and 
nomenclature, it is needful to sketch, at least briefly, the outlines of the 
general system of geology which has reanlted from the study of therocke 
in various parts of the earth. 

The first and broadest distinction among the roebs, founded on their 
most obvions featvires of structure, give rise to the division of them into 
two great classes ; one, including those rock masses, in wliieh there are 
divisional planes, more or less nearly parallel, which separate them into 
layers, or strata, the ao-callod Stratified Books^ as sandstone, clay, slate. 
&e. ; the other, such as are without any such arrangement, or structural 
sub-divisions, — the Unstratified Rocks, as granite, trap, porphyry, t&c. 
Since granite of several varieties is the prevalent, or characteristic form 
this class, they are also designated as the Granitic Rooks ; and as a minute 
and extensive study of them discloses the fact that they are crystalline, 
and owe this constitution to the fact of their having been at one time in 
a state of fusion from heat, they are also called Igneous Rocks. And so 
the stratified rocts, being studied as to their origin, and found to be uni- 
versally formed by the accnmnJation of sediments, of sand, mud, &e., 
formed by the action of moving waters, as in rivers, lakes, seas, &c., are 
denominated •Sedimentary Rocks. 

But many of these are also found to be mncli altered since their forma- 
tion, both as to position, — being often inclined to the horizon at high an- 
gles and variously crumpled and distorted, and as to constitution, being 
no longer simply consolidated deposits of sand, gravel, clay, Ac, hut 
more or less changed by chemical action, aided by heat, moisture and 
pressure, into a crystalline form scarcely distinguishable, in some cases, 
from the igneous rocks themselves, except by their bedding; and even 
this is not infrequently obscured, or almost obliterated ; so that they form 
a transitional term between the sedimentary and igneous rocks and are 
called, from their altered condition, Metamorphic, and also from their 
disturbed and irregular bedding Fohiated RocTcs. 

Most of the rocks of North Carolina belong to this sub-division, —the 
granites, gneisses, &c., as do those of most of the mountain chains of the 
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continent, having been thus modified by the very circumstances of dis- 
turbance and contortion to which they were subjected in the proeeea of 
upheaval. 

The mode of formation of the different kinds of stratified roclts can 
only be nnderstood by observing the different conditions which now de- 
termine the deposition of one or anotlier of those kinds of materials in 
moving water- 
Thus it is seen that the materials brought down by rivers and floods 
from land siirfiees or abraded from sea shores by the action of waves, 
are deposited in a certam order ot an angement ; the eoarsor gravels and 
sand drop at the first slackenmg ot the current, as the waters debonch 
into the biys, estnines, Ac , and along the shores, and the finer materials 
are carried fuither out and into deeper water; and it is found that at 
depths greater tlian a few hundred feet, and in all open seas, but little 
less else is deposited besides calcareous sediments, consisting of the hard 
parts of minute organisms which inhabit the still depths and secrete their 
solid particles from the carbonate of lime held in solution by the sea wa- 
ter and continually supplied by the rivers, — accumulations which are 
afterwards changed into chalk, limestone, marble, &c. 

By widely extended and long continued observations in many parts of 
the world, it is ascertained that the sea level is everywhere and continu- 
ally changing with respect to its shores, now advancing, now receding, 
and that these oscillations are due to the alternate rising and sinking of 
the hmd masses. And as the sea encroaches upon the land, the coarser 
sediments that were dropped along the shores, are gradually carried back 
into deeper water and overlaid by finer and finer materials, first sand, 
then clay, and at lengtli, by the still finer calcareous mud. And hence 
the usual order of arrangement among stratified rocks; first the coarser 
conglomerates and sandstones, followed by clay slates and shales, and 
finally by limestones. Hence also the former deposits contain, for the 
most part only the remains of land plants and animals, often beds of drift- 
wood, while the fossils found in the shales and limestones are entirely of 
marine origin, the remains of shell fish, corals, fishes, &e. 

It is obvious that in the progress of the changes above considered, as 
the sea advances upon the land, its sucuessive deposits will be laid down 
over all the irregularities, the excavated river channels, the upturned and 
broken rocks and the hills and valleys of the land surface ; and so, when 
in the reverse process, the ocean bed gradually rises to the air and be- 
comes dry land again, it will be re-peopled by animals and plants, and 
channelled anew by rivers, and its surface eroded by rains and frosts into 
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hiils and valleys as before, to be again invaded by the sea and buried 
under additional accuiindations of eediments. 

But tbeee animals and plants will not be the same as those which occu- 
pied the same space formerly and liave left their fossil remains imbedded 
in the previous deposits, laid down ages before ; neither will the marine 
forms which the next encroachment of sea brings, be a repetition of the 
species whose remains were deposited in its former advance. Everything 
will show the marks of change. Old forms of life will have passed away 
and new ones occupied their places. And these different accumulations 
will be distinguishable, one from another, both by the breats of continui- 
ty which separate them, being in geological language, unconformaMe, and 
also by their different fossil contents ; being thus grouped mio formations 
and systems. 

And furthermore, an extensive comparison of observations made in al! 
quarters of the globe lias shown that the life forms, whose successive de- 
velopments have left their impress upon the rocks, have not only under- 
gone great changes from age to age, from formation to formation, but that 
these changes have been in certain determinate directions, — involve more 
than mere change, and indicate also progress; and the steps of this pro- 
gress every where follow the same order, so that, the order of succession 
ot different formations having been made out, in one part of the world, 
the same order is found to hold in every other part. 

It is not meant that the entire series is completely represented every 
where; which indeed could not happen, inasmuch as sediments are de- 
posited only over those portions of the earth which are submerged, and 
not on the land surface existing at the same time; on the contrary, some 
of its terms are generally wanting, and any number of them may be ; but 
those terms wiiich exist, preserve every where the same relation to each 
other of upper and lower, newer and older, and observe the same order 
of progression of living forms, the study of whoso relations and succes- 
sions in their ancient types, in the lower formations, is styled Palmon- 
tology. 

The yeoloffiGol chart which follows, will illustrate to the eye, in one 
view, these several points. It represents graphically the relations of su- 
perposition, succession, relative age, and shows the sub-divisions and the 
relations of the different scries in different regions, to one another and to 
the complete, typical serie?. 
22 
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Wantiuff. 


Eii^ Shahs 
Sandstones 


Helderbei^ Limestones, &c. 

SaliterouflQroup. 

:^fagara and Clinton Limestones 

Tludson Biver Shales. 

Trenton Limestanes. 

Potsdam Sanflstone. 


w,.,.,„,, 


LimL-.tcues 
Shales 
Cou^lomciates, j u 


Huvonian. 


Silicloas, Chloritic, 
Clayand Conglomerate Slates 


No ontcrop. 


Lauren tian. 


Gneiss, Granite, 
Hornblende Slat«s, &c. 


No outcrop. 


Tgneous. 


(Jraiiite, Syenyte, 
Porphyry, &c. 


No outcrop. 
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The eliart presents an example of tlio absence oi" certain formations and 
systems and eub-di visions. In tlie Ncrtli Carolina series, tliere is a wide 
gap from tlie Huronian, one of tlie earliest formations, to tiie Triassie, al! 
the intermediate systems, which make np so large a part of the geology 
of the rest of the continent and of the world, being unrepresented ; — the 
Silurian, so grandly developed over the state of New York and the nortli- 
weat, and the great Carboniferous, tlie moat important of the whole, on 
account of its immense stores of mineral fuel. The meaning of this is. 
obviously, that daring the long period occupied in the deposition of these 
immenoe systems, in many parts of the world several miles thick, the snr- 
face of North Carolina was dry land. The Ohio aeries represents sfil! 
other points ; formations present liore are wanting there. And again, 
as seen in the lower part of the chart, systems may exist in localities 
where they do not come to tho surface, — outcrop, being overlaid by later 
formations. 

Nor Is it noecssary to assert that there is absolute synchronism between 
the formations in distant parts of the globe wliich show the same, or cor- 
responding organic forms; but only that these different groups of animals 
and plants, the fauna and iiora, follow each otlier in the same order; al- 
though in fact it is probable that in most cases the corresponding groups 
are at least approximately synchronous. 

From this will be apparent the origin and meaning of the terms^H^c, 
ejpooh, horizon, in geology. 

It is evident that only in the sedimentary rocks will fossil remains be 
found. Bnt it is worth while to state that their occurrence is compara- 
tively rare even in these, where they have been subjected to those great 
mechanical convulsions and chemiccal transformations described by the 
term metaraorphism, that is, in the older and altered sedimentary rocks. 
It may be for this reason that no fossils have as yet been found in the 
rocks which occupy most of the surface of North Carolina, and are found 
only in the sandstones and shales of our coal formations and the marls 
and other recent deposits near the coast. 

Formations, which are synchronous, i. e, were deposited at the same 
time in different parts of the world, are described as equivalent, or as 
belonging to the same horizon ; and this equivalency is made out mainly 
from the identity, or correspondence of the fossils which they contain ; 
but also partly from etratigraphical considerations of order of succession, 
eonformability, &c. 

From a comparison of the series of sedimentary rocks in many parts 
of the world, geologists have reached by gradual approximation a com- 
pjete series, which is supposed to represent the successive stages in the 
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progress of tlie life aod of the physical conditions and changes deter- 
mining the life of the globe. 

Tliua tte formations are all grouped into a definite nnmber of systems, 
correBponding to different ages. 

The annexed chart shows the relative position and age of the different 
systems, and their general characterization according to the predomi- 
nance of different organic forme. 

IGNEOUS KOCKS. 

The Igneous or granitic rocks of course occupy the lowest position in 
the chart, being the oldest, and therefore underlying all the other younger 
and derivative formations. 

This series of rocItB nowhere occupies very extensive areas of the 
earth's surface. The prevalent species are granite, syenyte, porphyry, 
&c. 

/.AUEENTIAN SYSTEM. 

The lowest group of stratified or foliated rocks is called Ijaur6ntia/)i, 
alter the Canadian Survey, in which is described an enormous develop- 
ment of them along the St. Lawrence, reaching a thickness estimated at 
more than 45,000 feet. 

These rocks are found thronghoat the length of the Appalachians, in 
the Oaarks, and quite widely in the Kocky Monataine, and also in other 
parts of the world. This is not only the oldest of the series of 'Btratified 
rocks, but is also one of the most extensive, both in vertical thickness 
and in horizontal area. Most of tlie metaniorphie rocks of North Caro- 
lina probably belong to this horiEon. The prevalent species are granite, 
gneiss, syenite and other bornblendic rocks, dioryte and crystalline lime- 
stone; and these contain much magnetic and specnlariron ore, frequently 
in very large beds; and beds of graphite are also common. 

IinEONIAN SYSTEM. 

The second system in the series is called Hwronian, from an extensive 
area of these rocks on the north shore of Lake Huron. They also occur 
in Northern Michigan ; and a narrow belt along the entire Appalachian 
range is supposed to belong to this system. 

The most abundant and characteristic species are silicious and argilla- 
ceous slates and conglomerates, micaceous and homblendic schists and 
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slates, chloritcs, quartzytes and diorytes ; with clierty, jaspery and epi- 
dotic beds, and mucti specular iron ore. 

Like the preceding, this formation is destitute of fossils, and so its 
horizon cannot be determined with the same degree of certainty as those 
of later periods. And hence these two series, with the first, are grouped 
into one age, under the name Asoic, which means wiihoiii Ufe, or sim- 
ply (Dr. Dan;i) ATcJiwan, {ancient). The term Azoic is open to the ob- 
jection that these rocks are not now, as formerly, snpposed to have been 
deposited before the introduction of organic life ; the beds of graphite 
and graphitic gneisses and slates are commonly referred to a vegetable 
origin ; and the limestones and iron ores are supposed to have been accn- 
midated through organic agency, as now. JSnt all traces of their origin 
have been obliterated. 

Within a few years this term Iiaa given place to £/>soic, (Irf'e-dawn), 
from the discovery of a supposed organism of low order, bnt its organic 
character is stdl in doubt. 

These rocks occupy a considerable extent of surface in this State. 

SILUKIAN SYSTEM. 

The azoic (or archaean) rocks are succeeded by those of the SUuria7i 
system. It includes stratified rocks of every description, sandstones, clay- 
alates, shales, conglomerates, limestones; and abounds in marine fossils ; 
among which, the various kinds of shell fish (mollusea) predominate and 
hence the period is characterized as the Molluscan Age. 

The organic forms of this age are all of a low order, and only in the 
tipper terms of the series have remains of land plants or vertebrate 
animals been found. 

The rocks of this series have a very wide distribution. They occupy 
the larger part of the surface of the State of New York, where ■ !iey were 
first and most minutely studied in this country, and from which most of 
the sub-divisions were established and named, and their characteristic 
fossils ascertained. It is found in some of its sub-divisions, throughout 
the northwestern states, and in the Alleghaniesof Pennsylvania and Vir- 
gil -'.i, in Kentucky, Tennessee, Alabama, Texas and Missouri, and in the 
Eocky Mountains; and it is also largely developed in the old world. 

In some localities, and especially in its lower formations, the rocks 
have been changed into crystalline schists, gneisses and even granites, 
and their fossils obliterated. The best examples of this metamorphism 
are found in New England. 

This formation, so far as known is not represented in this State, except 
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in its lowest term, the primordial, which crosses the northwest border 
from Tennessee, in a few points along the Smoky Mountains. 

DEVONIAN SYSTEM. 

In the I>evonian syetem, (so called from Devonshire, Eng.), the fossils 
belong largely to higher types ; land plant imdjishes being abundant and 
the latter the predominant type of organic life, so that it is known as the 
lahthyan or Fish Age. Eocks of this series are found in many parts of 
Canada, of New England, New York and Pennsylvania, West Virginia, 
and in various parls of the Mississippi Valley, and west as far as Utah 
The series occupies also an important place in the geology of other con- 
tinents. The sandstones of this horizon are the chief source of petroleum. 
The former name of the group is " Old Eed Sandstone." 



The distinctive feature of this system is the enormous development oi 
its fossil vegetation preserved in the form of coal. The most valuable 
beds of this mineral in Europe and America occur in the formations of 
this age ; tn Asia and the western side of North America, however, the 
coal beds are generally of a later date. Limestones abound in these for- 
mations, and the lower terms are largely made np of conglomerates, grits 
and coarse sandstones. The coal measures, which are found mostly in 
the Carboniferous proper, are underlaid very generally by extensive beds 
of these latter rocks. 

The seams of coal, which areeometimes very numerous and of various 
thicknesaS, from that of paper to 40 feet and more, are commonly inter- 
stratified with shales, slates and sandstones. 

The coal is simply the result of a chemical transformation of vegetable 
matter, accumulated very much as beds"of peat are now seen to form in 
various parts of the world. The extent of these beds, which are fre- 
quently called hasins, from the basin or trough-like form into which they 
have been thrown by tiie folding or bending up of the strata, is often 
very great. The largest in the world is the Alleghany Coal I"ield, whicli 
exteiuls.from the southern edge of New York, nearly 700 miles, to the 
middle of Alabama, and is estimated to contain an area of more than 
■60,000 sq^uare miles. The great coal basin of Illinois and Indiana is 
nearly as large, and there are many others of great extent in different 
parts of the continent, amounting in all to about 200,000 square milc.^', 
while the whole of Europe hardly contains one-ten*,h of that amount. 
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The most abundant plants in the coal nre ferns : but trees also abound 
of very peculiar forms, related, to some of the more insignificant tribes 
of the present day, such as the chib-mosses, rushes and the like. The 
highest claas of plants of the eoal ago is a species of tree related to the 
pines. Animals also of a higher organization than any found in the pre- 
ceding formations, make their appearance, siieh as frogs, salamanders and 
other amphibious creatures and repiiles; liencc the designation j4m^Ai- 
biixn Age. 

The English and many of the continental coal beds also belong to this 
horizon. They arc of great extent in tho British Islands, occupying an 
area of some 12,000 square miles, and in some loealifcios, of a thickness of 
many thousand feet. 

PEKMIAN SYSTEM. 

The next group in order, the Permian, is scarcely known in this 
country, only a few of its eharaeteristie fossils having been discovered in 
one or two states west of the jVIissiesippi : where, however, the strata 
containing them are regarded as more properly a continuation of the 
carboniferous, to which they are conformable. 

The preceding systems are grouped together nnder the general desig- 
nation ^a?eo30{c, (anoj'en^ ^tye) / on account of the transition to higher 
forms, which is observed in passing to thencxtseriesof systems, the J/eso- 
zoie, (jniddle life), which consist of the Triassie, Jnrassie and Cretaceous, 
and are characterized collectively as the Reptilian Age, froui tbo pre- 
dominant type of its animal life. 

TEIASBIC BYS'fHSI. 

The lowest of these, tho Triassie, is represented very scantily on the 
Atlantic slope, being limited to the narrow tracts of sandstones, with 
shales and eongJomeratcs, so well known in the Connecticut Valley ; 
which extends also, with few interruptions, from the Hudson River in 
southeastern New York to the upper border of Sonth Carolina. These 
rocks are, however, developed on a great scale in the states west of the 
Mississippi, from Nebraska to Texas and New Mexico, as well as in Cali- 
fornia and the adjoining states; and it is of common occurrence also in 
Europe. The famous h-own sandstone, so much used in building in New 
York and elsewhere, is obliiined from this formation, mostly in the 
Connecticut Yalley ; and the same rock is characteristic of it in North Car- 
olina. Buttheimportantfeatnro of it here and in Virginia, is the occur- 
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rence of extensive and valuabio seams of eoal ; and while tlie strata of 
tliia series are generally poor in fossils elsewhere in the Atlantic slope, 
there have been found in this latitude many new and interesting organic 
forms, both vegetable and animal. 

JUEiSSIC SYSTEM. 

The rocks of this system, named from their extensive occnrrence in 
the Jura Mountains of Switzerland, arc not known in this country ex- 
cept on the Pacific Slope, in California and northward, and in some of 
ihe spnrs of the Rocky Mountains. They are abundant in England and 
on. the continent, and lire notable on account of their remarkable fossils, 
tjic bones and teeth of enormous, wsilking, swimming and flying reptiles. 

CKSTACEOUS SYSTEM. 

The nanio Cretaceous is dne to the occurrence of the olialk beds of 
England in this period. These beds are a soft triable limestone, com- 
posed almost entirely of the shells of minuto marine animals, and are 
formed, as the recent soundings and dredgings in the Atlantic and other 
seas have shown, only in very deep waters. Chalk is scarcely found in 
this series in North America. The Greensand of New Jersey repre- 
sents the sj'stem, in part, on the Atlantic slope, and it is found also in a 
narrow zone, at a short distance from the coast, and at very Immoderate 
elevations above sea level, in the South Atlantic and Gulf States, from 
tho Nense River, round to the Mississippi ; but in a large part of this 
area it comes to the surface only in very limited tracts, being generally 
overlaid by newer formations. There is a vastly larger area on the wes- 
tern side of the continent which is occapied by rocks of this series, 
which there consists of sandstones, limeBtoues, shales, &c., to the depth of 
several thousand feet, and contains extensive beds of eoal. These roeke 
are also remarkable for the presence in them of the bones and teeth of 
enormous and uncouth reptiles corresponding in size to those of the pre- 
ceding (Jurassic) period in Europe. Many of the genera of living planta 
also occur first as fossils in the Cretaceous beds of the West. 

TEKTtiKY SYSTEM. 

This system, like the former, is represented by a narrow zone of beds. 
of no great thickness near the Atlantic coast, and spread out over a. 
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large territory iu the Gulf States, in the Rocky Mountain region and in 
California. 

To this group are referred all the formations which contain, in a fossil 
form,' any of the plants or animals now living. Its accumulations of 
more or less indnrated sand and clay, marls, shell bfeds and lignites reach, 
in some places, a tliickness of six or eight thousand feet. Coal of an in- 
ferior qualitj' called lignite, or fossil wood, is found in these formations 
ill the Eocky Mountain region. The sjEtem is subdivided into three 
subordinate groups called Eocene, Miocene and Pliocene. It is found, 
in some of its divisions, in British America as far north as the Arctic 
^sea, and also in Greenland, carrying in both, an abnndance of fossil plants, 
similar to many which are now living in North Carolina and southward. 

Tertiary rocks abound in other parts of the world, in southern England, 
in France, (as the famous Paris Basin), and in central and southern 
Europe, in the Pyrenees and some of the higher Alps. They cover also 
extensive tracts in Asia, India, China and Japan, and in Egypt. The 
period dndng which these formatioiie were deposited is called tho Age 
•of Mammals, on account of the great abundance of fossils and bones of 
many species of this class of animals, as the camel, horse, rhinoceros, 
■elephant, i«astodon and many other strange forms having but little re- 
.serablance to any living species. 

It is evident that the topography of the continent has nndergono vast 
•changes, especially since tho Cretaceous ago, during which deep sea sedi- 
ments were aecumulated several thousand feet thick over a large part of 
the area now lifted into the great ranges and table lands of the Hocky 
Mountains. The character of the Tertiary sediments shows that tlicse 
mountains and plateaus were elevated in part during their deposition, a 
large proportion of them being of fresh water origin, and the great eoa! 
beds having been deposited in wide marshes and lagoons. 

The major part of the eastern side of the continent was dry land dur- 
ing the deposition of the Tertiary, which appears therefore only as a 
fringe on its eastern and southern borders, and occurs on and very near 
the surface in its two lower members, over considerable part of the 
eastern division of North Carolina, furnishing nearly all the calcareous 
marls of this region. 

QUATEBNAEY SYSTEM. 

At the close of the Tertiary period, the physical condition of the earth 
seems to have undergone a great revolution, so that the subtropical cli- 
mate and products which extended over the northern portions of the con- 
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tinerit, and even to Greenland, were preseotly replaced by the artii; ri^r 
of the Greenland of to-day, the vast ice sheet which caps the polar regions 
having pushed its margin down to the latitude of southern Pennsylvania 
and Ohio, and along the higher Appalachian valleys to the very borders 
of the Southern States. This change was aeeompanied, and no doubt 
largely, if not mainly prodnccd by great changes in the topography of 
the continent, the chief of which was doubtless an elevation of the sub- 
polar regions and a great increase of frozen land surface. One conse- 
quence of these vast changes was the extinction of nearly all the pre-exist- 
ing races of plants and animals. The formations accumulated during 
this period, known as the Glacial or Ice Period, are frequently called 
Post-pliooene and J'ost Tertiary, but more commonly Quaternary ; and 
since it has been ascertained that they were formed mainly by the action 
of ice, they are called Drift or Glaoial Drift. They consist of beds of 
pebbles, gravel and sand, and of clay mingled with stones, called bowlder 
clay, and ecatted rock masses, more or less rounded, called bowlders, often 
of great 8ize. These materials were abraded by the great ice massee in 
their southward movement, from the underlying rocks, and were either 
left in confused heaps, when the ice melted, or have been partially ar- 
ranged in more or less nearly horizontal beds, — stratified by the subsequent 
action of water. These accnmnlations of course contain no marine 
fossils, and the remains of land animals and even plants are seldom abun- 
dant. The stratified drift is found especially in terraces or benches 
flanking the large streams or in areas which were occupied by lakes or 
broad estuaries. 

From the above account of the origio of these formations, it is evident 
that they will be found mostly in high latitudes, (or in elevated and 
moimtainous regions farther south) ; but in the Middle and even South- 
ern States are found Quarternary beds of pebbles, gravel, sand and clay, 
large tracts of these regions having been submerged during at least a part 
of the glacial period and covered with the material swept down from ad- 
jacent highlands and from the more northern zone by the great floods to 
which the melting ice gave rise. 

Beds of drift abound in the New England and northern states ; and in 
the Mississippi valley quite to the Gulf, are found great areas of stratified 
Quaternary sands, clays, &c., derived from more northern sources. On 
the Atlantic slope also, in Yirginia and North Carolina, beds of a similar 
character and age extend inland more than 100 miles from the coast. 
Quaternary beds are very abundant in England and among the Alps, 
as well as elsewhere on the continent, and in ail high latitudes of both 
hemispheres. 
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These aeeuranlations are every where the superficial deposits, with the 
unimportafit and occasional exception of some recent alluvions, so that 
they terminate the geological series in the ascending order, and close the 
record of the earth's changes, to the Human or present Era. 
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OUTLINES OF THE GEOLOGY 

OF NOHTH CAROLINA. 

It is proposed in tbiscliapter to giveonly a brief summai'y of tlie general 
geology of the State; presenting oc!y the principal and broadest results 
of the work hitherto done in the investigation of its general relations, as 
to the age, strneture, stratigraphy, lithology, mineralogy and geopraphical 
extent of its formations ; and omitting all details, for which reference is 
made, first to tbe volumes of the Survey already published, by those who 
have investigated the several departments ; especially to the reports of 
Dr. Emmons for 1856 and 1858, and to the Annual Beports of the Sur- 
vey for 1867 and 1869, and to the several papers in the Appendix to this 
volume; and second, to the next volume of the report, to follow this in 
about a year, in which it is hoped to add something on the mineralogy, 
topography and stratigrapliy, but especially to investigate the lithology ot 
the North Carolina rocks, which subject has nevur received the attention 
which its importance and significance merit. 

By reference to the Chart given above, and the map at the end of the 
volume, it will be seen that the surface of this State is pretty equally 
divided between the lowest, or oldest, and the upper, or newest systems,, 
the larger part of the series having no representatives; the eastern half 
being occupied by the later formations, and the western by the earlier ; and 
that the only one of the intermediate groups which appears, covers but 
an inaiguifiicant area in the middle region. The complete series for the 
State is as follows : Quaternary, Tertiary, Cretaceous, Triassie, Ilaronian, 
Lanrentian and Igneous. These groups will be considered in order, be- 
ginning with the lowest. 



Tbie system is represented on avery large scale in North Carolina. It 
occupies a belt about 20 to 35 miles wide and of a nearly north and south 
direction, across the northern part of the sab-eastern section, the capital 
being located upon it. It extends northward to the Virginia line, the 
southern part of it towards the Cape Fear and beyond, and its entire 
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eastern margin, being covered up by Quaternary snnds and gravels. This 
belt consists of light colored and grey gneisses, which occasionally pass 
into granite, bat more- frequently into felspathic, quartzose (and rarely 
hornblendic) schists. In some localities the mica is entirely wanting 
and then the rock is either a dnll-reddish, brownish, or whitish massive 
felspathic rouk, trachyte, euryte, felspar porphyry, &a. 

The rocks of this belt are usually quite fine grained. The predominant 
element in their composition is felspar, although quartz-is abundant; the 
proportion of mica, which is nsually biotite, is very small. The strike 
of the strata is generally between 30° and 30° east of north, and the dip 
east, usnally at a high angle, from 65° to 80°, and down to 40° and 45°. 
The rocks are ranch disturbed and very irregular in position. 

The following analysis will servo to give a general ieda of the charac- 
ter and chemical composition of the rocks of this belt, the sample being 
selected from the Kaleigh' quarries and as nearly a typical specimen as 
possible. 

Silica, 69.38 

Alumina, 17.44 

Sesquioxide of iron, .... 1.08 

Protoxide of iron, 1.23 

Lime, ; 2.20 

Magnesia, 0.27 

Fotassa, 2.76 

Soda, 3.64 

Manganese oxide, .10 

At one point on the Cape Fear, the felspar of the gneiss is partly re- 
placed by calc spar. 

There are a few points some distance to the eastward of the general 
bonndary of this belt, where there are local and limited outcrops of gneiss 
and granite, appearing through the general covei'ing of sand, most of 
which are indicated on the map, as at Weldon, Rocky Mount and two 
other points in Edgecombe, and one in Wilson. The granite for the 
United States post-office, in Raleigh, is obtained fl'om Edgecombe, It is 
of light grey color, and shows no gneissic or foliated structure, being nn- 
distinguishable from true granite. The rock at two other of these lo- 
calities is of the same general description, but much coarser grained, and 
is likewise used for building purposes. Ledges of coarse syenite and dio- 
rite dikes occur occasionally in this tract, and with the former grains and 
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Bometimes considerable Diasaca of magnetic- and titanic iron. There h 
also one occurrence of serpentine in the npper part of Wake county. 

Besides the minerals just mentioned, iron pyrites, copper pyrites and 
specular iron are foniid occasionally, mostly in quartz veins, but also in 
tJie gneiss rock itself In one locality on the Cape Fear River, near the 
month of Biickhorn creek, there is a bed of red hematite nearly 40- 
feet, thick, togetlier with a slaty manganese garnet, interstratifiod with 
the gncics, and the two minerals are combined in some parts of the bed 
into a miusral which differs little from knebelite. 

Tlie second area of rocks which I have referred to the Lanrcntian, and 
the lower division of it, extends from the southern border of the State, 
where that is crossed by the Catawba river, in a northeast direction 
almost to the Yirgiuia line at a point near the town of Roxboro, in Per- 
son county, and re-appearing in a triangular tract 8 or 10 miles to the 
eastward, crosses the northern border about midway of Granvi]le county. 
There is also another small area in the southern part of Orange including 
the University, which probably belongs here, althongh it is not repre- 
sented on the map. It will also be seen that there are several other 
small patches of the same color in different parts of the map, indicating 
other scattered outcrops of allied rocks. The main body is from 10 to 
thirty miles wide and has an area of about 3,000 square miles. 

The eharaeteristie and prevalent rocks are syenyte, doleryte, green- 
stone, amphibolyte, granite, porphyry and trachyte. Dr. Mitchell saysof 
these rocks: '"There is no well defined gneiss, mica slate, serpentine or 
limestone," among them. " Mica is rare, and in its stead there is chlo- 
rite, or hornblende, but even these are not in general well characterized ;" 
and Dr. Emmons, " Trap-dykes are nninerous at most places where the 
rock is exposed. At certain points they are so nnmerous that the roek 
is obscured. The dykes are not composed of one material, bat consist of 
the common amphibolic trap, ijuartz, felspar and thin seams of epidote 
forming together a network of eruptive rocks. "W hen they decompose, 
the hornblende trap appears in dark green stripes, and many have 
suniod the structure of a laminated roek." Mica is in fact rare through- 
out the series except at a few points where the rocks are granitic, and 
even in them the proportion of it is very small. The most common 
rock is of a hornblcndic character; and traps, trachytes, granulytes and 
porphyries are confusedly and angularly wedged in among each other,, 
with frequent veins of epidote crossing the felspathic species in every 
direction. 

The following analysis, by Dr. Genth, of one of these typical trachyte 
porphyries, the Icopardite of Mecklenburg and other localities will show 
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the general cliaracter of a considerable proportion of the rocks of thia 
series. 

Silica, 75.92 

Alumina, 14.47 

SeBqiiioxide of iron, 0.88 

Magnesia, 0.09 

Lime, 0.03 

Soda, 4.98 

Potassa, 4.01 

Loss bj heating, 0.64 

100.01 

This analysis ia taken from the American Journal of Science and Arts 
for March, 1862. 

The absence of anything like stratification or foliation ia conspicuous 
throughout the region. In the northern part of the outcrop in Gran- 
ville connty, and in the southern, near the Catawba Kiver, the doleryte 
dikes are of so coarse a texture as to present striated faces of labradoritc 
crystals ^ and f of an inch broad. 

One of the largest terranes or outcrops of a single kind of rock is the 
ayenytic ledge which crosses the southeastern side of Mecklenburg, and 
occupies :i breadth of several miles along the west side of Cabarrus, be- 
ing traceable for many miles by the hnge dark bowlder-like masses which 
stand thick tlirongh the forests and fields, many of tliem 10 to 15 and 20 
feet in diameter. Another quite extensive outcrop is that of a very 
coarse light-colored, easily decomposed felspathic granite, which crosses 
the railroad a few miles west of Salisbury, in Rowan county, and extends 
southwest many miles into the southern enil of Iredell. The crystals of 
felspar which weather out of the roek in groat quantities, are often two 
to three inches in length, and frequently twinned. A similar ledge is seen 
also on Long Creek, in Gaston county. Ledges of very coarse pyroxen- 
yte and hornblendyte are common, and one of these in the west side of 
of Guilford county seems to pass into Lherzolyte. And in the tract be- 
yond the Bine liidge, in Mitchell county, on the Noleehucky Rirar, 
occurs an enormous ledge of doleryte, extending several miles along the 
river, ranch of it very coarsely porphyritic, and on the west side of the 
river is a heavy outcrop of coarsely crystalline hornblendic rocks, among 
which is a dark gray mass wiiieh seems to be hypersthenyte, and within 
a few miles in three difforcnt directions are three ehrysolyte hills. 
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The area of rocks of thie series neartho eoiithern border of the State, 
on tlie lower Yadkin (Peedee) is a very coareo grained porphyritic gran- 
ite, {iti a portion of which, at least, the felspar is triclinic), interaectied by 
a siicceesion of heavy dolerytic dikes. 

In the traps and occaeionally the granitee of this aeries, iron pyrites is 
dieeeminated in small grains and thin filma, and in some of the ayenytos 
mngnetite is a common constituent, and it is also found occMioudlly in 
veins of several foot thickness, as in the great ledge above mentioned, in 
which these veine are common, both in Cabarrus and Mecklenburg, 

Besidee these and epidotc, the most common mineral, specular iron 
occurs in at least one locality in considerfible quantity, in a qnarteytie 
rock in the upper part of Mecklenburg. Agate and rutile are found in 
Mecklenburg, and agate and opal in Caburrus, Along the southern edge 
of the belt are many productive veins of pyrites carrying copper and 
gold, in Alamance, Guilford, Cabarrus, Kowan and Mecklenburg. 

Tf there be any significance in structure or in lithological characterB, 
this singular body of rocks seems entitled to be placed at the very baie of 
the Archfean age, certainly at the bottom of the Laurentian ; and even 
below these, if there be any older rocks exposed anywhere,^ — the true 
Azoic or Igneous. In the direction of thie notion certainly point the ab- 
sence of stratification, tlie non-oociirrence of limestone, and the great pre- 
dominance of syenytea {mostly hyposyenyte), and other iron-bearing and 
baiic rocks. I have only placed them as the lower I^aiirentian, however, 
since there seems to be a general disinclination to suppose that the primal 
igneous core anywhere shows itself to imman inspection. Thie belt may 
well be characterized as the geological axis of the State. 

Tlie group of rocks juat described is bounded on the northwest by » 
series of gneisses and feldepathic snd occasionally hornblendic slates, which 
extend weetwttrd with littJe interruption to the Blue Hidge, and, except 
ft narrow aone of a few miles breadth along the course of that chain, in- 
aludee the whole mountain region to the flanks of the Smoky Mountains, 
through the greater part of its length. These are considered to belong 
to the Laurentian proper. 

The portion of thie series which lies east of the Hue Ridge is the 
largest connected area of Laurentian in .the State, and covers not less than 
16,000 square miles. Its resemblance to the Kaleigh belt is very marked, 
especially in the southeastern part, which consists of a succeseion of echiifs 
find gneisses and slates, for the most part thin bedded, and only occasion- 
ally showing granite-like masses and syenytee, which, howeverj are gen- 
erally in the form of dikes. There is a narrow tract of coarse granite, 
described by Dr. Emmons ae a series of veina, along the southeast margin 
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of the zoue, across Gaston and Lincoln fionnties. A few miles west of this 
13 a narrow terrane of sjenytee and other hornblcndie rocks and granites, 
which extend northward across Lincoln and Catawba counties, reaching 
the Catawba river at the great Lend. It is seen about 4 miles west of 
Lincolnton, at Newton, and in the railroad cuts near Catawba Station, and 
beyond. The predominance of hornblendic rocks, the absence of mica, 
and tho general absence of stratification have seemed to justify the 
reference of this belt to the lower part of tho series, along with the pre- 
ceding central zone. 

Preceding westward we find the rocks occasionally more micaceous, 
mica slates and slaty gneisses becoming in some localities quite common ; 
and there comes in along the centre and southern portions of the tract 
a series of mica schists and slates, some of which seem to be more or less 
talcoso, and very felspatthic, which weather into a spongy, purplieh- 
brown, soft rock, easily cut with the axe, which is much used for chim- 
aeys, and as a substitute for soapstone. In places these slatea are hard 
and abound in imperfect crystals of garnet, and occasionaHy oi staniohte 
and cyanito. These rocka may be seen in the railroad cuts and lulls 
about Hickory, and in the eastern ridges of the South Mountams, and in 
the middle and southern parts of Polk county. It is noticeable that these 
schists and slates every where occupy the ridges and higher swells and do 
not reach tho level of the river channels, so that they overlie the gneisses, 
and are to be referred to an upper division of this formation, or more 
probably to the next syatenij the Huronian. These rocks extend across 
the Catawba into Caldwell and Alexander counties and are seen in the 
southward spurs of the Erushy Monntains, from Gunpowder Creek to 
Middle Little River. The rocks of this tract are generally fine grained 
but toward the western side of it there is a body of coarse porphyritic 
grey gneiss, sometimes so rough and nodular as to appear like a con- 
glomerate, the nodnles being lenticular and rounded masses of eleaveable 
felspar and quartz of various sizes, ap to an inch and more in length, tho 
dark gray argiilaceou* mica-schist matrix lapping around and enclosing 
them and filling up accurately the interstices, — a true augen-gneies. This 
rock is seen conapicnously in the vertical and-overhanging cliffs on the turn- 
pike jitst below Blowing Rock in Caldwell, in the steep mural ledge of 
Hickory !Kut Mountain on Crooked Creek in McDowell, in the large 
masses of porphyroidal gneiss near Hickory Nut Gap, in the naked 
ledges about Plat Rock and the quarries near HenderaonTille, and again 
on Little River near Jones' Gap. And there is a wide belt of light 
colored fino-grained, very felspathic, easily decomposable gneiss, in Mc- 
Dowell county, very conspictioiisin the ralh-oad cuts about Marion, and for 
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eight or ten miles eaatward. It is in places mucli Beamed and jointed by 
mitneroiis divisional planes, and often has little or no signs of bedding. 
On the other hand the gneisses of Cleveland and Rntherford are very 
slaty, frequently passing into mica slate ; and they are notable as being 
abundantly impregnated with minute crystals of iron pyrites, so that 
copperas has been made frorn them on a large scale. 

Hornblende elates are not of very frequent oeenrrence, but there is a 
very persietentledgealongtheBIueRidge, across the southern and eastern 
sides of Henderson county, and also in the Saluda and Tryon ranges and 
a few miles oast and south of Hickory Nut Gap. And a number of small 
local outcrops of hornblende rocks, slates, and (occasionally) syenytes, are 
found here and there throughout the region, but constituting a very in- 
eignificant proportion of the whole. Chorite elates occur in a few local- 
ities, aa on Lower Urecli, in Caldwell county, and a granular talco-chloritic 
rock of a grey to olive color, impregnated with titanic iron is found in 
the northern part of the same county. In this county also are several 
dikes of serpentine, one quite dark and compact, and filled with minute 
reticulations of chysotile veins ; the others of a grey color and granular 
texture, one containing asbestos, chysotile and baltimorite, and walling a 
gold vein. A few other similar dikes are found in other sections of this 
belt. 

The limestones of ^Forsyth, Tadkin and Stokes, probably belong to 
this scriea, being interstratified with its normal gneissic rocks. They are 
coarsely crystalline for the moet part, and schistose, in places abounding 
in ciystala of a brown mica, (phlogopite). These limestones are slightly 
toagneoian and therein agree with those of the typical La^irentian of 
Canada. The following anaSj'sis made by Dr. Genth for the Survey, will 
show the composition of this rock at one of the best known localities, 
Bolejack'a quarry, near Germanton : 

Quarts and Silicates, 15. i2 

Carbonate of Lime, 74.53 

Carbonate of Magnesia 8.22 

Carhonsta of Manganese, 0.S4 

Carbonata of Iron, 1.49 

At BOme of the outcrops, which are generally limited to two or three 
rods in thickness, and a few hundred yards in length, the limestone 
seema to graduate into neighboring gneisses. It is only in this north- 
eastern part of the area that limestone occurs. 

The rocka of this belt are very much disturbed and irregular in their 
position, but the strike is very uniformly northeasterly, between 50° and 
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65° E. of N., and the dip is quite prevaieutly east, the average lying be- 
tween 30° and 50°. Large veins of manganese garnet are of frequent 
oeeurrence. 

Besides the minerals already mentioned incidentally, gold is toand 
both in the superficial gravel and in veins in many parts of the region, 
but especially in Caldwell, Barke, McDowell, Oleavcland and Polkeoun- 
ties. The largest gold field, and one of the most noted in the Atlantic 
States, is that of the South Mountains in the centre of the territory in- 
dicated. With the gold are associated a number of interesting mineral 
species, as zincon, monazite, &o., of which mention will be fonnd in Dr. 
Grenth's paper in the Apj^endix. The weil-known zinuon locality of 
Henderson county belongs here. Magnetic, specular and titauic iron are 
found in several parts of the region, the magnetic and titanic being most 
abundant in the extensive beds which cross the northwest side of Guil- 
ford eonnty, extending into Davidson on the south, and Koekingham on 
the north. But both of the two first named species often occur in veins 
and also in a granular form, impregnating the gneisses and eeliiets. Brown 
hematite beds are common in the talcose mica schists. Corundum was 
found by Dr. Genth in the iron ores above mentioned from Guilford, to 
gether with ehromite. And I have since found it in crystals in Forsyth, 
and also tlie mineral rensselaerite. Graphite occasionally replaces mica 
in the mica slates and gneisses. 

Another considereble area of Lanrentian rocks is fonnd beyond the 
Blue Ridge, occupying most of the mountain plateau between that and 
the Smoky Mountains, and in places constituting the materials of these 
chains. As stated before, this area may very properly be considered as 
only a continuation of the preceding, from which it is divided by a very 
narrow and interrupted belt of Huroniaii slates, which also divide it 
transversely in the region of the Yellow Mountains, into a eotithern and 
northern tract. The rocks of both of these, like those of the preceding 
area, are foliated for the most part, and consist of indefinite alternations 
of the same kinds of metamorphic strata, — gneiss, hornblendic, feldspathic 
and micaceous schists, and occasionally chloritic and talcose slates. Mica 
schists are less common than in the more eastern belt, while the horn- 
blendic are much more common. Tiie former are very genei-aliy gar- 
netiferons, and occasionally cyanitiferous ; and they are found mostly in 
the northeastern portion of the southern tract. The hornblendic slates 
and syenytes, (the latter of which occur not infrequently), are also often 
highly garnetiferous. These rocks are more abundant in the middle por- 
tions of the tracts, although not confined to these. The most extensive 
hornblendic terrane of tlie region and of the State, is found in the angle 
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betweeTi the forks of New Eiver, in Ashe and Watauga counties, in the 
Ricli Mountains, Elk Knob, &c., to Negro Mountain, near JefEerson. 

Yery large veins of a very coarse granite abound along tbe median 
parts of the tract, especially in Mitchell and Yancey. The quartz, mica 
and feldspar are found in hnge masses instead of small crystals. These 
veins are extensively wrought for mica, which is obtained in large plates, 
10 to 20 and even 30 inches in diameter. Some single veins have yielded 
hundreds of tons within the last 3 or 4 years. And these mines are not 
now opened for the first time. On the contrary, they were wrought on 
a much larger scale by the Mound-Builders ages ago ; and most of these 
veins are honey-combed with ancient tunnels and shafts, which were 
located and excavated with more skill and snccess than the modern 
workers have yet attained. Their market was evidently the populous 
regions north of the Ohio, whose numerous mounds contain, in their 
multitudes of ornaments and utensils of this mineral, the evidence of the 
extent of tliis curious ancient commerce. 

One of the most remarkable and interesting features of the geology of 
this belt is the line of ckrysolyte ledges, {dwiyte), which occur along the 
median zone of it, outcropping in massive dikes, which form rough, 
jagged hills at intervals of half a score of mites, more or less, from the 
Kich Mountains of Watauga through Mitchell, and the intervening 
counties to Clay. Some of these ledges are nearly a mile long and sev- 
eral hundred yards wide. They are not in line with one another, but are 
scattered over a zone 10 to 20 miles in breadth. It is worthy to be noted 
that they occur in the middle zone, where the rocks are most disturbed 
and irregular in position ; that they are associated with the most massive 
outcrops of hornblendic rocks, — syenytes, schists and actinolyte rocks, 
and with heavy veins of coarse porphyroidai granite, and that they thus 
claim a very low horizon. 

The masses of chrysolyte are more or less distinctly granular, and are in 
fact, a chrysolytic sandstone, of a yellowish to dull, or dark olive-green 
color. The composition of this rock Dr. Genth finds to be as follows : 

Silica, 41.89 

Protoxide of iron, , T.39 

Nickel oxide, 0.35 

Magnesia, 49.13 

Lime, 0.06 

Loss by heat,., 0.83 

Chromic iron, 0.58 

100.22 
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It weathers into roagli, jagged, honey-combed, and laminated or elatj- 
lookiog ridges, and decomposes into a dark, gravelly, barren soil, of the 
following composition ; (sample from Hampton's, in Yancey county) : 

Silica, (8.08 sol.) 63.15 

Oxide of iron, 8.53 

Alumina, 3.41 

Lime, 0.22 

Magnesia, 2.38 

Sulphuric acid, 0.10 

Chlorine, 0.02 

Phoephoric acid, 0.18 

Organic matter, 17.00 

"Water, 4.50 

99.49 

n which the absence of potasea and soda is notable, and tlie abundance 
of iron, and of organic matter especially, the latter no doubt exceptional 
and accidental. The most common and characteristic minerals of the 
North Carolina dunyte are chlorite, talc, asbestos, chalcedony and ehro- 
mite, the last in scattered grains and in coarsely granular irregular veins, 
or pockets. In many places several other species are quite common, for 
example, bronzite, nodular masses of enstatite, a bright, green, granular, 
hornblendic mineral, which Genth makes kokseharoflite, serpentine, and 
a curious cup-foliated variety of talc, &c. One of the most interesting 
and valuable minerals, and one which is also of common occurrence, is 
corundum, which occurs in tabular, cleaveable masses and in crystals. 
For a particular account of this and the other associated minerals, the 
reader is refeiTed to Dr. Genth's and Mr. Smifh's papers in the Appendix, 
and to Dr. G.'s special paper 'on corundum, constituting 'No. 1 of " Con- 
tributions from the Laboratory of the University of Pennsylvania," and 
to Prof. Shephard, in the American Journal of Science, August, 1872. 

Crystalline limestone occurs in three or four small ledges (beds), of a 
foot or two in width to a rod or more, in one small tract on the French 
Broad, in and a few miles below Marshall, in Madiaoii county. It is as- 
sociated, at one of these outcrops, with a greenish hornblendic rock, and 
is filled with minute, rounded grains of green coccolite. There are also 
occasional dikes of serpentine and of pyroxenyte; one of each maybe 
seen aloug the Swaunanoa road in Buncombe. And the hornblende 
slates arc sometimes epidotie, as in Mitchell near Flat Rock. The rocks 



ityGoogle 



of this bolt arc very much disturbed,— broken, crumpled and folded, 
especially along the middle of the tract ; but the general strike is about 
N. 50° E., and the prevalent dip is S. E., at every possible angle, but 
generally between 40° and 60°. Along the median zone, however, for 
several miles, the prevalent dip is N. "W", 

Besides the minerals already mentioned incidentally, magnetic iroa is 
of frequent occurrence, and may be set down as a character! itic mineral 
of the series; one of the largest iron beds in Korth America is found 
among the hornblende slates and sjenytes of the Iron (Smoky) Mountains 
in Mitchell ; and specular iron is a!eo found occaeionally. Copper pyrites 
exists in large bedded veins among the syenytes and hornblende slates of 
Jackson, Macon, Haywood, Watauga and Aehe, and aleo sometimes ia 
the grey gneisses and mica schists, ae at Ore Knob and Peach Bottom, in 
Ashe and Alleghany. 

This mountain tract of Laurentian rocka contains between 3 and 4,000 
square miles of surface ; which, added to the areas of the previous tracts, 
gives an aggregate of more than 20,000 square miles occupied by this 
formation, or nearly one-half the territory of the State. 

HUSOMIAN. 

The next system in order of superposition follows in the true order of 
time, without break of geological continuity. By reference to the map at 
the end of the volume, it will be seen that the Huronian syatem, repre- 
sented by the apple-green color, occupies several disconnected areas, sep- 
arated by intervening tracts of the older and underlying formation. 
There are in fact 5 principal outcrops, with two or three subordinate ones, 
which may very properly be referred to one or another of the former as 
detached fragments of them. The most easterly of them lies against the 
first or Ealeigh belt of Laurentian on the east, with an easterly dip ; and 
is mostly covered by the eande and gravels of tlie Quarternary. The out- 
crops may he seen however along the bluils of the streams and occasion- 
ally in jutting ledges on the swells betweea, from the Roanoke near Gas- 
ton to the Neuee about 6mithfield and the mouth of Falling Creek, in 
Duplin. The rocks are quartzyte and elay slates, grey, light-colored and 
drab and greeaish. At some points the quartzytes are argiliaceous, and 
at others as a few miles west of Smithfield it approaches a fine conglom- 
erate. The clay slates are occasionally slightly hydro-mieaceous. 

This series reappears on the west side of the Ealeigh granite with an 
opposite or westward dip, quite steep at first at about three miles from 
the city, hut gradually becoming less. The bottom beds arc argillaceous 
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and talcoid, and at two linos of outcrops less than a mile apart, and three 
to four miles from Kaleigh, theeo slatee become highly pumbaginous, the 
main seam of 12 to 20 incliee in former esse, and three feet in the other, 
containing 50 per cent, and upwards of graphite. Tlio more eastern of 
these badB is nearly vertical to 75° N. W., and the other 40° to 60", 
probably forming an anticlinal, and a heavy body of micaceous white 
slaty quartzytea follows closely along the west aide of the graphite. Alter- 
nations of argillaceous, talcoid and qnartzytic heda continue for five and 
or six railcB, when they disappear beneath a narrow trough of Triassic 
sandstones ; beyond which they emerge along an irregular, but approx- 
imately N. E. and 8. W. line, in the groat central mineral-bearing slate 
belt, so widely familiar to miners and geologists. This tract extends quite 
acroaa the State in a breadth of 20 to 40 miles, and is composed of silic- 
ioua elates and clay slates chiefly ; the former being often breeeiated 
and conglomerate, the pebbles sometimes a foot arid upwards in 
diameter, frequently chloritic, and often passing into hornstone and 
chert and occaeionally into quartzyte. The clay slates are generally thin 
bedded, often shaly, grey, drab, banded, blue and frequently greenish, 
from an admixture of chlorite, sometimes talcoid or hydro-micaceous; and 
Tery often they may be better described aa conglomerate slates, being 
composed of flattened and differently colored soft slaty fragments of 
all eizes, from minute particle* to an inch and more in diameter. Kear 
the middle of the breadth of thia body of slates in Montgomery connty, 
in a Tery heavy ledge of silleious slates, occur a a silicious conglomerate 
which is filled for hundreds of feet with very singular silicious concretions, 
some of which Dr. Emmons has described under the name Palffiottochis ; 
hut the rock for several miles, as well as at this particular locality, con- 
tains a multitude of rounded and ovoid masses from the smallest size to 
that of a hen's egg ; showing the wide prevalence of conditions favorable 
to the operation of concretionary forces. 

Quite characteristic also of this b^t ia the occurrence of exteneive beds 
of pyrophyllyte slate, white and greenish, in places with disseminated 
eryatalfl of chloritoid. Pyrophyllyte alao occurs at several places in stellate- 
fibroufl aggregations and also foliated like talc. 

The talcose, ailicious and chtorotic slates are more abundant towards the 
base of the series, the east aide, and the clay slates predominate on the 
weat. 

A notable characteristic of thia belt of rocks is the abundance of quartz 
Yeins, the fragments often covering and whitening the knolls and the 
roads for rods together, so that one can ascertain with considerable accu- 
racy when the boundary of these rooka has been passed by the sudden 
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and marked change in this respect. These rocks have been bo fully de- 
scribed by Dr. Emmons, that there is no need to particularize farther. 

The strike is conformable to the general trend of the mountains and 
coast, and of the preceding formation, and the dip is prevalently west at 
high anj^lee, but towards the western side of the tract, and conspicnonsly 
in widest part of it there is a breadth of several miles of easterly dips. 

Besides the minerals already named, one of the moat characteristic and 
abundant is specular iron, micaceous, granular and massive, which occurs 
in large veins and bedded masses, sometimes associated with slaty and 
jointed quartzytes, and silicious slates, and again with white, red and dark 
banded and jaapery slates. Magnetic iron is also not tmcommon, and in 
a few localities there are large veins of brown hematite. Several of the 
moat noted copper mines in the State occur in this form.ition, and it 
abounds in gold minea, both vein and gravel. Several silver and lead 
mines have also been wrought along its western border. The list of its 
minerals however, will be found in Dr. Genth's paper in the appendix. 

The t>elt is bounded on both sides by the Laurentian, already described, 
on which it lies u neon form ably, and from which its materials were derived. 
The stratigraphy therefore indicates the horizon of these rocks to be the Hu- 
ronian,and the lithology agrees well with that determination ; and the rea- 
sonable course therefore seems to be, to place them as Huronian, until 
some evidence shall be found of an organic character, to lift them to a 
higher geological plane. The absence, or at least the non-diacovery of 
fossila hitherto, in an extensive body of slates like those of the middle 
and west portions of this tract, so little altered and so well adapted to the 
preaarvation of even the most delicate organisms, and in a region so much 
studied, and on account of numerous mines, offering bo good opportuni- 
ties for the discovery of fossils if any existed, is certainly so far eonflrraa- 
tory of the sub-Silurian theory of these deposits. This is the principal 
area of Emmona' Taconie in this State. 

The third belt, broken and interrupted, and of email extent, may he 
identified as the King's Mountain belt. Its greatest breadth is only five 
or six miles ; its direction is marked by the high ledges of qnartzyte slates 
which constitute King's Mountain, Crowder's Mountain, Spencer's Moun- 
tain and Anderson's Mountain, disappearing towards the great bend of the 
Catawba River. The rocks are quartzytes and clay slates; the former, 
sometimes cyanitic, often micaceous and slaty, and passing into mica 
achiats occasionally ; and the latter often talcose, or hydro-micaceous. 
Limited lenticular beds of crystalline limestone occur at intervals all 
along the outcrop. The strike of the rouka coincides with the general di- 
rection of the belt, which is 10° — 20*^ north of east, and the dip W., at 
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high angles, gonerally 45° to 80°. The clay elates are plumbaginoas along 
the western side of the oatcrop, and to the tiorthwci^ of MS. Anderson 
is a bed of impure graphite, in places two and three feet thick. The 
limestone is grey, bluish and light colored to ■white, and fin* to eoarse 
granular, schistose in structure, with tremolite, and dieseminated crystals 
of iron pyrites. Some of these beds are dolomytic, as shown hy the fol- 
lowing analysis by Dr. Genth, of a sample from a quarry near Lincoln- 



Quartz and Silicates, 19.S2 

Carbonate of Lime, 46.57 

Carbonate of Magnesia, 37.63 

Carbonate of Manganese, 0.21 

Carbonate of Iron, 1,97 

The most Talnable and charaetoristic mineral of the belt is magnetic 
iron, which ie found throughout the length of it, cropping out at inter- 
vals of a few miles in large bedded veins, eometimes over 90 feel thick. 
The ore ie usually granular and slaty, taleoee or chloritie, and frequently 
more or less specular. At one of the largest veins it ie highly •pidotic. 
Thoreare also frequent veins of limonitc. 

In the direction of the continuation of the line of this belt, neur the 
northern border of the State, in Surry and Btokes counties, i« another 
body of quartzytes and miea elates, with occasional argilJitoeous and 
hydro-mica slates, constituting the range of the Pilot «nd Sauratown 
Mountains. Some of these quartzytes are flexible — itaoohiuiite, and 
there is a bed of conglomerate near the base of the eeri«a. Th« dip in 
the western part of the range of the Pilot is N". W. about S0°, end in the 
eastern about the same amoun t, in the opposite diraetion ; and the easterly 
dip also holds for the Sauratown range ; while in the gap between, there 
is much less regularity, and the prevalent dip seems to be N. W., and at 
angles varying between 30°an 60d°. 

The fourth belt of Huronian rocks ie coincident in general direction, 
and partly m position, with the Blue Ridge. Towards the 8. W. it crosses 
that chain and '"•{'■apies a belt of two or three miles across the plateau of 
the upper French inroad; the i-ochs here being gray and bluish clay slates 
and hydro-mica slates, with very limited and occasional outcrops of 
quartzyte and of alight colored to gray and bluish schistose, compact to 
slightly granular limestone. With these are associated occasional beds of 
limonite. The rocks of this belt may be eeen in Swannanoa Gap, in a 
large body of quartzo-argillaceous and qnartzitic slates, and of mica slates 
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and drab, bluish and greenish clay slates, all dipping south eastward at 
an angle of 30° to 60°. About the foot of the mountain the qiiartiytes 
become gncissoid, and in places occur coarse grits, and beds of chloritie 
and calcareous slates. The breadth of these rock at this point is 6 to 7 
or 8 miles ; but the greatest development of this eoiics of rocks is seen a 
little further northeast, in the Linville Mountains, which are composed 
almost wholly of eandstones and qaartzites ul vaiious degrees of meta- 
morphism, in some places almost or quite vitrified, and eo jointed that 
the bedding is entirely obliterated. These quartzytes are fiometimes 
slightly micaceous or chloritie, and Eometimes^flexible,— itaeolumitic. 

The dip is very irregular and confused, but seems to be predominantly 
westward. Several beds of compact, light-colored and grey limeitone 
crops out along the western base of the mountain in the valley of North 
Fork, and almost to the head of it, the upper beds being on the we«t aide 
of the valley. 

Linville River seems to occupy a rift in those elates, which is more 
than 1,000 feet deep, with precipitous, and in places, vertical «'al!s on 
either hand. The mural mass of Table Koek, the jagged peaks of the 
Chimneys, &c., and the sharp top of Hawksbill, are all recurrences of the 
Linville quartzytes, with characters unchanged. 

Following northeastward along the line of these rocks, we find them 
recurring in the form of quartzytes, itaeoluniitcs, clay, micaoeons, chlo- 
ritie and talcoid elates in the various spurs of the Blue Ridge, and occa- 
sionally constituting the caBtern escarpment of that chain in ite south- 
ward bends, to Surry county, where these rocks cross into Virginia. At 
this point, in Fisher's peak and the knobs of the Blue Kidge south of it, 
are ledges of hard and gnarled grey and glietening argillaceous and 
quartzo- argillaceous and gneissoid slates, which are often epecked with 
magnetite and martite crytals ; and in Watauga and Caldwell these 
become martite schists, and again micaceous specular schists, which are 
rich ores of iron. 

But the most remarkable part of this belt, both for breadth and peculiar 
lithoiogy, is found in the region of the Grandfather and Yellow Moun- 
sins, about the head waters of Toe Eivor, Linville, Elk and Watauga. 
On upper Linville, and towards the base of the Grandfather and the head 
waters of Watauga, there are limited beds of argillaceous and hydra-mica 
elates and shales ; but the prevalent rocks are feldepathie and quartzoee 
slates and grits, sometimes gneiss-like, and chloritie and epidotic eehists, 
with epidositea, the latter sometimes enclosing bright red rounded grains 
of jasper. Along the high spurs of the Grandfather, to the northwest,— 
the Yellow Mountains, are large bodies of greeniah epidotic sandstone. 
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feMspathic aod quartzoee ; and along the northward spur of Hanging 
Kock, hard and guarled dark grey quartzo-argillaceoua slates prevail ; bnt 
these are also much veined with irregalar masses and reticniations of 
epidote. Passing eastward to the Watauga, from Valley Orneis np the 
river, the prevalence of epidotic and chloritic, maesive or obsenrely 
bedded rocka, is most striking. Some of the masses are much veined 
with fiuQ seama of white quartz, while others are amygdaloidal, sprinkled 
with grains of gypsum and quartz and epidote ; while still further east, 
across the Eich Mountains, occur chloritic amygdaloids in which the 
grains are feldspar, which are much weathered so as to leave the surface 
of the rock deeply honey-eorabed. Alternating with these conspicnons 
and dominant masses along the river, are the slato and gneiss-like grits of 
Linville, and occasionJly silvery, grey, greenish and spotted argillaceous 
and feJspathie slates and shales. 

On Elk River occurs a greenish qu a rtzo-fel spathic, thick bedded, com- 
pact to friable slate and grit, which gradually passes into a nacreous light- 
colored, coarse si ate- conglomerate,— -a fine grained argiliaeeona quartz- 
yte, filled with rounded and fiattened pebbles of white and reddish quartz 
and of hard quartzo-argillaceoua slates. 

This conglomerate outcrop has a breadth of several hundred yards on 
Elk, and extends nearly east and west several miles into the mountain 
slopes on either hand. 

The rocks of this rugged region, are much disturbed, but the prevalent 
dip is eastwardly, and the strike a little east of north. 

There remains one other Huronian tract, whose formations compose the 
most westerly rocky zone of the State, including the mass of the Smoky 
Mountains and its eastern escarpment for the more part of its course, from 
the head waters of Laurel Eiver in Madison county, near tJie Big Bald, to 
Cherokee ; widening southward, until it includes almost the whole length 
of the latter county, in the transverse section of its strata. This belt I 
have elsewhere provisionally named the " Cherokee Slates." 

Two sections of these rocks are given on the map, as they occur on the 
French Broad, and along the Iliwassee, through Cherokee. 

Beginning at the State line in the latter county we encounter, for sev- 
eral miles, a succession of conglomerates and clay slates, drab, blue and 
green, with presently gneiss-like slates and grits and quartzo-felspathic 
rocks, and occasional beds of staurolitie and garnetiferous hydro-mica 
slatea. These slates with their characteristic crystals are very persistent, 
being seen conspicuously in Georgia, on the Morganton road ; and also 
northeaatwarde 4 or 5 miles in the spurs of the Smoky. Near Murphy 
the grey gneiss-like slates are thickly sprinkled with transverse crystals 
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of miea ; and this remains a prominent feature of these slates on Valley 
Elver, 12 or 15 miles above Murphy, and on the Tenncese near the mouth 
of Tucliasege, and on Hiwaesee 8 or 1 miles above Murphy. The dip 
of the rocke, which is generally steep, 40° to 60, and S0° and 90° S. E. 
for several miles from the state line, ontil Long Ridge ia passed, after 
which it tnrns to the N. W., to within 3 or 4 miles of Murphy, where 
the easterly dip ie recovered. About Mnrphy the crystalline dolomitic 
limestone is encountered, with accompanying beds of ehiuing clay slates 
and ahalcs and a thin Ijed of qnartzytes, which lie along the yftlley of 
Valley River, to its head; being accompanied throughout by frequent 
outcrops of limonite. This limestone and its accompanying iron ore and 
clay slates is repeated on Peachtree Creek, 4 or 5 miles east of Murphy, 
and this reduplication seems to follow up the east side of the wide valley 
of Valley River, parallel with the former, which keeps to the northwest 
side, at the distance of 2 to 3 miles, and less, towards the head of the val- 
ley. To the southeast of this valley, in the Koneteh Mountains, and across 
the upper Hiwassee into Clay, is a succession of clay slates, with gncies- 
iike gray slates, as described above, and staurolitic mica slates. A little 
above YalJeytown a small body of quartzytes ia passed and then a heavy 
bed of shining dark clay slates, which run nearly north from this point 
through the Valley River Mountains and into the Nantehaleh Mountains 
to the east of Kantehaleh River towards the month of that stream. 
These slates are much disturbed, broken and crumpled. Bej'ond these 
are light colored and grey argillaceous, and occasionally micaceous slatea 
and shales, with alternations of gneiasoid elates for two or three railee, 
after which, on ISantahaleh, come in, with a change of the dip to the west, 
the gneisses and hornblende slates of the Laurentian. 

The reversals of the dip in the section below Murphy are easily traceable 
across the valley of the Cheowah and the Tennessee, on the latter, a little 
below the mouth of Ttiekasege, The Tennessee river section showa much 
fewer and smaller beds of conglomerates than the Hiwassee, and also less 
of clay slates and mica slates, but a greatly exaggerated development of 
the quartzose slates, gneisses and grits. 

The limestones of Valley River follow the valley of Notteley river south- 
westward into Georgia, crossing the Toccoa (Hemptown creek tributary) 
12 miles 8. E. of Ducktown. To the northeatward they pass through 
Red Marble Gap of the Valley River Mountains, and outcrop along Red 
Marble Creek, and several miles below its mouth, are last seen at Blowing 
Cave. These limestones are generally white, but are of^en found of vari- 
ous colors,— pink, grey, black, mottled and banded. They are accom- 
panied by large beds of white, compact to granular steatyte, which is mas- 
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sive to more or less scliiatoac in structure. TremoHte is of frequent 
occurrence in the limestones, which, as already intimated, are dolomytes 
at least in part, aa shown hy the following analyses of Dr. Genth : 



Quartz and Silicates, 
Carbonate'of Lime, 
Carbonate of Magnesia, 
Carbonate of Manganese, 
Carbonate of Iron, 

I and III are white and fine grained, from Valley River, the formci- 
near Taylors ; II ia the red or pink marble from Blowing Cave, on Nan- 
tehaleli river. 

The section on French Broad begins at the State line near Paint Rock 
in Madison county. The vertical cliifsalong the rivergorge at this point 
are gray and light colored quartzose sandstones awd qiiart^ytes with oc- 
casional thin beds of dark gray clay slate. Passing up the river, we find 
these qnartzytea interbedded with and finally replaced by shales, and then 
by thick bedded grits and conglomerates, or breccias. These are siic- 
eeeded by heavy beds of argillaceous slates and shaJea, brown and gray, and 
at Warm Springa, about 6 miles, by compact blue and gray limestones 
and a calcareous gray sandstone, and half a mile above, by vertical cliffs 
of much jointed quarteytea, which continue for nearly two miles with lit- 
tle interruption, and give placa, just below the mouth of Laurel river, to 
blue and gray clay slates and coarse comglomerates, which outcrop again 
5 or 6 miles southwest on Shut-In-Oreek. Above Laurel river come in 
heavy bedn of greenish and reddish felspathie quartzytes and gneissoid 
rocks for more than a mile, and then gray, dark blue, and spotted argil- 
laceous slates, after which the gneisses and hornblende slates and crystal- 
line limestones of theL-mrentian succeed. This cross section would make 
nearly ten miles in a direct line. The disturbance, the folding and crush- 
ing of these strata has left them in such disorder that it is difficult to make 
out their position with any satisfaction, but after leaving the almost 
horizontal strata of the cliffs at Paint Rock, the dip, which is generally 
between 40° and 70°, is predominantly easterly, but with many excep- 
tiona, until the "Warm Springs belt ia passed, after which the dip ia re- 
versed, for- the moat part, through a section of aeveral miles about Laurel 
River. The limestones of the Tf arm Springs section pass westward into 
is, and northeastward up the valley of Laurel River and through 
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the Smoky range, making their final disappearance into Tennessee ; the 
Smoliy Mountains beyond this point being composed of older formations. 

This series of rocta pass south west ward across Shnt-In Creek and up 
Warm Springs Creek and Meadow Tork, throngh the New Found Monn- 
taini, across Pigeon River, and over to the head waters of Oconaluftee 
River, widening out so as to take in almost the whole course of that 
stream to the Tnekasegc. But the limestones which pass out on the 
Pigeon Valley from Warm Springs do not again out into the Smoky, 
which is composed, for this interval, from Pigeon to the Tennessee, of 
elay slates, blue and grey, micaceous and talcose, and of qiiartaose slates 
andgneisB-lite beds, schists and quartaytes. 

This belt of rocka is colored on the map throughout like the other Hu- 
ronian belts, and for the same reasons, viz : that they succeed the Lanren- 
tian, and differ from them strongly in degree of metamorphism and gen- 
eral lithological character, bo tliat the transition from one to the otlier is 
obvious along the whole extended line of contact, and that they have 
yielded no fossils, which alone conld authorize their reference to a later 
age. And although the fact of uneonformability can not be asserted for 
any one of the sections, this may arise from the circumstance that the dis- 
turbance »nd dislocation of the strata along this line are extreme, and 
that no detailed or minnte examination has ever been attempted, and of 
course nothing short of sneh examination would suffice in such a region. 
A-nd another eircumstauce of weight ia the immense body of these rocks, 
which must be allowed, on the French Broad for example, after every 
ieason»b!e rednetion for folding, a thickness of several miles. Add these 
to the primordial or the lowest members of the Lower Silurian and they 
receive a, m<»t incredible development downwards, since the rocks along 
the Tennessee border referred to this horizon have already a very great 
thickness. 

However, aa stated above, these rocks have only been Iccated provis- 
ionally. And it is right to say further that the only examination I have 
made of this western Smoky belt, was a mere reconnoisance, mostly on 
hoTMbincfe, made in a few weeks of the autumn of 1S66, The only hope- 
ful way of attacking the complicated problem of their age is to trace their 
connection with the 



As this formation is developed in Tennessee, where they have been so 
thoroughly studied by Prof, Saiford. And I am glad to acknowledge 
the service which he has rendered towards the solution of the problem by 
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ronning his French Broad aeetion across the State line to Warm Springe 
and a little beyond. In thie eection lie makes tho Paint Bock Bandatonee 
to be Cbilhowie, or Potsdam, and the grite and conglomerat«e below 
and above Warm Springs to be Ocoee, or sub-Potsdam, and the limeatone 
he refers to the Knox Dolomite, which is above the Potsdam. 

And Prof". Bradley of Knoxville University, has kindly furnished me 
wiihin ft few days, a manuscript copy of a paper which he proposes to 
publisli Boon, giving eome conclusions from a recent study of the rocka of 
Cherokee and of the lower Tennessee and Nantehslch uectione t>f (hem. 
Extensively familiar already with the Primordial formdtione m other 
parte of the continent, and living in the midst of a region of Lower 
Silurian formations, which have been so wel! descrifaod and mapped by 
Safford, and with whose characteristics he is familiar from his ofrn explor- 
ations. Prof. B. is well qualified to attack this knotty problem from the 
only direction which offers any prospect of its sohition. He refers the 
conglomerates, sandstones and qnartzytes and their aseociat-ed sUtes, to 
the Primordial, (Ocoee and Cbilhowie of Safford), and the Hmestones of 
Valley Kiver to the Knox formation, regarding these beds as eontinna- 
tions, or folds of the same rocks in Tennessee and Georgia, basing his 
conclusions on etratigraphical and lithological considerations, having 
found no fossils. If Prof B. isable to continue his investigations among 
these confused and complicated geological obscurities and to nnravcl the 
tangled skein of their history, he will doubtless render an eminent service 
to science as well as make an important contribution to the geology of 
North Carolina. 

If tliese identifications shall prove to be valid, they will carry not only 
this belt but the preceding, which lies along the line of the Blue Ridge ; 
since this belt connects itself directJy with the slates and eon glome rates 
of Tennessee through the large and peculiar body of epidotic and chloritic 
sandstones and the elates and conglomerates of the Yellow Mountains 
and along Elk River, And the King's Mountain belt will probably follow, 
Be this is almost certainly geologically indentical witJi the Sauratown and 
Pilot Mountain section, and the latter are almost continuous with the 
eastern fragments of the Blue Bidge belt in Surry county. But thii 
conclusion will not involve the great middle and eastern belts which 
must still remain Huroniau, until determined independently to belong to 
a later series ; both because they are widely separated from the others, 
and because they have lithological and stratigraphical characters of their 
own, which would prevent their following any determinations of horizon 
for the others, which should be based on theee considerations alone. 
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If the rocks of tlie Smoky or Cherokee belt are not Silurian, the 
formation is wanting in North Carolina. 



There are in this State two narrow fringes of an eroded and obliterated 
anticlinal, which belong to this sjetcni; the smaller, or Dan River belt, 
from 2 to 4 miles wide, following the trongh-like valley of that stream, 
(about N. 65° E,), for moro than 30 miles, to the Virginia line ; the other, 
the Deep Kiver belt, extending, in a similar trough, 5 to 15 miles wide, 
(and depressed 100 to 200 feet below the general level of the country), 
from the southern boundary of the State, in Anson county, in a N. E. 
direction, to the middle of Granville county, within 15 miles of the Vir- 
ginia line. They are separated, therefore, by a swell of c-onntry 100 to 
75 miles wide, which rises along its topographical axis to 8 or 900 feet 
above the sea, the troughs themselves having respectively an elevation of 
5 to 600 feet and 2 to 300 feet The bolts are convergent in the direction 
of the Triassic beds of Virginia, with which they were doubtless once 
conntcied, (as well as with some small intervening oiitliers) in one con- 
tinuous formation. 

The dip of tlie Dan Eiver beds is about SS" N. W., (SO'' to 70°) and 
of those of Deep Eiver 20° S. E., (10° to 35°). The rocks are sand- 
stones, clay slates, shales and conglomerates, generally ferruginous and 
brick-red, but often gray and drab. The shales are occasionally marly, 
and these and the sandstones are sometimes saliferous. Many of the 
beds consist of loose and uncompacted materials, and are therefore easily 
abraded. 

The most important and conspicuous member of the series, is a large 
body of black shales, which encloses seams of bituminous coal, 2 to 6 
feet. This eoal lies near the base of the system in both belts, and is un- 
derlaid on Dan Itiver by shales, and on Deep River by sandstones and 
conglomerates; the latter constituting the lowest member of the series, 
and being in places very coarse. And near the eastern margin in Wake 
county, where the belt reaches its greatest breadth, (some 15 miles,) the 
conglomerates are of great thickness and very coarse, nneompacted and 
rudely stratified, resembling somewhat the halt-stratified drift of the 
mountain slopes, the fragments often Httle worn and sometimes 10 and 
13 inches in diameter, and evidently derived from the Huronian rocks of 
the hills to the eastward. The conglomerates of the Dan River belt are 
among the upper members of the series, and are mostly fine and gradu- 
ation to grits and sandstones. 
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The black shales near tlie base of the Byatem contain heda of fire 
clay and black band iron ore, iatcrstratified with the coal. They are 
also highly fossiliforoiis, especially on Deep River. Siliciiied trunks 
of trees are very abundant in the lower sandatoues, as may be seen 
conspicuously near G-ermauton, in Stokes county, the public road being 
in a, measure obstructed by the multitude of fragments and entire 
trunks and projecting stumps of a petrified Triaesie forest ; and sin:iilar 
petrifiactions are abundaut ia the Deep River belt, occurring in this, as 
in the other, among the sandstones near the horizon of the coal. 

The accompanying section shovi's the rocks of the Deep Kiyer region, 
down to the coal. The section is that of the shaft of the Egypt mine, 
which was opened some 20 years ago and wrought quite extensively, both 
before and during the war. It is in the main, a copy of that given by 
Admiral Wilkes, in his report lo the General Government in 1858, on 
the Deep Tiiver coal region. The prevalence of shales and slates is 
notable, as well ss the very small proportion of sandstones ; in both 
respects, tlie section is exceptional. Below the slate at the end of tlie 
shaft, come in the tottom sandstones and conglomerates. The shaft is 
located 500 yards south of the outcrop. 

Emmons reports 5 seams of coal, separated by black slates, shales, 
black band iron ore and fire clay ; and in general, he finds a remarkable 
similarity to the coal deposits of the Carboniferous formation. 

The coal with its shales outcrops along tlie northern margin of the belt 
at various points, for more than 15 miles ; and many shafts having been 
sunk to, and through the main seam, which is the upper one, it is ascer- 
tained to be very persistent in all its cliaracteristics and associated beds. 
The ontcropB may be tr,iced almost continuously to the gulf, 3 miles 
west of Egypt. The annexed map of the outcrop at this point is copied 
froui a local survey made in connection with some mining operations car- 
ried on here during the war. And tlie section (on the line A — E) is 
added from a shaft recently sunk to a depth of 20 feet Ihrongh the two 
upper seams of coal and the intervening stratum of black band. The 
dip is 32° south. The section is as follows : 

Black slates and shales, 8 feet, (from tlie smfacc). 

Eire clay and ball ore, 4 " 

Coal, ' 4 " 

Black band, nearly 2 " 

Coal, I^ " 
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On Dan River tiiecoal first shows itself on the surface about 3 miles 
east of Germantor, being imperfectly exposed in a ravine. The coal is 
about 3 feet thick. Some 6 or 7 miles further east, at Stokesbnrg, there 
are outcrops of three scaiiia in succession, the upper about 3 feet tliicli, 
with a heavy body of bituminous shales ; the other two were not well 
enough exposed for meaenrcment, but they were explored by a very in- 
telligent gentleman who reports one of them as much thicker than the 
top scam. The black ehales and slates crop out at various points about 
the town of Madison ; and near Leaksville a slope was driven some 60 
feet on the coal £eam which is here 3 feet thick, and with a dip of 'di° 
and considerable quantities were mined during the war. It is classed as 
3 semi-bituminous or dry coal. The outcrops show that the coal is con- 
tinuous through the whole length of the belt in this State, which is above 
30 miles. 

The thickness of thE Triassic series Dr. Emmons estimates at about 
3,000 feet on Deep Hiver ; but owing to the steeper dips of the Dan 
River beds, the thickness of all the strata represented there would be about 
10,000 feet. But their actual vertical depth to the underlying ArchfEan 
rocks, is probably lees than a thousand feet, in either case. What was the 
original thickness of the formation when first elevated, and before the 
wasting by denudation began, can only be remotely conjectured ; but it 
must have been very great, as will appear from the following considera- 
tions: 1. The beds on Dan Eiver, measured at right angles to the dip, 
gives a minimum thickness for that side of the formation of near 10,000 
feet : 2, In the section of the Deep Eiver belt, which is exposed in the 
valley of the Tadkin, not only is there a width of 6 miles with the usual 
dip of 20°, hut there is an additionaloutcrop more than a mile in breadth, 
ten miles south oi the principal belt, which preserves the southeasterly 
dip of nearly 20°, and hence the calculation for a minimum thickness at 
this margin must be based on a breadth of 16 miles, which gives a thick- 
ness of more than 25,000 feet : 3. There is no way of accounting for 
the present position of these beds with their opposite and considerable 
dips, but by supposing an uplift of the intervening tract, such and so 
great, that if the movement were now reversed, it woidd carry this swell 
of nearly 100 miles breadth into a depresssion much below the present 
level of the troughs in which these remnant fringes lie, so that there has 
been an erosion not only of 10 to 20,000 feet of the broken arch of Tri- 
assic beds over this area, but also of a considerable thickness of the un- 
derlying rocks on which they had been deposited : 4. While thiserosion 
of the centra] parts was going forward, the margins must have sufiered a 
very great amount of waste, so that the beds which remain, are probably 
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but a small part of the original series. It is probable that these beds at 
one time covered the larger part of the middle section of the State, al- 
most to the flaiika of the Blue Ridge. 

The present area of Triassic in the State is about 1,000 square miles, 
about one-third of it estimated to be underlaid with coal; but since there 
are outcrops of black ehalcs and of lignites in other parts of the Deep 
Elver belt at great distances from the area commonly set down as coal- 
bearing, there is a strong probability that coal will be found over a much 
larger territory. 

Another point worthy of note has been mentioned incidentally, viz : 
that the materials of the coarse conglomerates which characterize the 
the eastern belt (and its eastern margin), as compared with the western, 
were evidently derived from the Archfean rocks to the eastward ; the 
tlie large pebbles and bowlders (eomctimce 10 to 15 inches thick), may 
often be traced to the very ledges a few nules east, from which they were 
torn. And the rudely stratified condition of these beds, and the coarse- 
ness and miscellaneous character of their materials, being made up of slight- 
ly worn fragments of rocks of various degrees of hardness, indicate a 
derivation from neighboring and steep highland or mountain slopes; and 
indeed they are of such likeness to some Quaternary, semi-stratified accu- 
mulations, as even to strongly suggest a siib-Triassieglaciation. If it be true 
that the materials of this formation came, even in large part, from the east, 
and it seems impossible to resist the conclusion, and if their extent, hori- 
zontal and vertical, was at all such as has been shown to be probable, it 
follows that there existed in Triassic times a large coastward tract of ele- 
vated and probably mountainous territory. Tiie changes, therefore, in 
the topography of this portion of the continent, in comparatively late 
geological ages, have been much greater than is generally supposed, in- 
volving such a depression of this Atlantic tract, that the whole of it was 
swept over and planed down still further by the great gravel floods of 
Glacial times ; and a tranvorse upthrust of more than a thousand feet, 
along a nearly east and west axis, snflicient to throw oft' the margins into 
high opposite dips across a anticlinal bulge of nearly 100 miles breadth. 

A very marked peculiarity of the Triossic formation in this State, in 
all its outcrops is the frequency of dolerytic dikes. These beds are every 
where intersected, in various directions, by these ledges of dark grey, 
generally fine grained traps ; the thickness being usually not more than 
a few yards to 2 or 3 rods, and the length not generally exceeding a few 
hundred yards, but occasionally extending to several miles. These traps 
are sometimes brecciated, and occasionally contain serpentine and chlorite; 
and magnetite and pyrite in disseminated grains are quite common. The 
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sandstonee and shales are usually blackened on either side of these trap 
dikes to a distance of eeverai feet or yards, proportioned to the size of the 
dike, and not iinfreqiiently they have undergone complete metamorphism. 

It is due to Prof. Dana that we are able to describe these dikes as 
doleryiie instant of d-iorytic,\m investigations among the traps of the 
Conneeticnt valley having determined this point for them, and the ex- 
amination of a typical specimen of the North Carolina traps, sent for 
comparison at his request from the very full collection in the Museum, 
having extended the eonekision to those of this State also. Of 
valuable minerals, besides the coal, iron ores are the chief, there being 
several beds of iimonite, (frequently in the form of a coarse gravel), which 
are persistent for many miles and of 1 to 3 feet thickness. 

Fosails.—ln addition to the vertebrate remains of the North Carolina 
Triassic, of which a complete list is found in the Appendix by I'rof, 
Cope, the following species of other orders are given by Dr. Emmons : 



GymnocauluE altera itua 
Equiuetam coliimiiaroiiite 
Calamites dlsjunclus 

Strangerites oblongus 
PScopterls lalcatufl 

' •JToUncnsIs 
Cydopterls — ■■ 



Dyp 




1 )C 


dilea acutu- 




longlfoliuB 




tKB traminoiiies 






Pod 


zamiteB !an(eolotufl 




' longifolins 


PteroEainltes decuBsatua 


■ftal hiadiffnans 




longifoliVJs 


Lepa 


jclulei. olrtul^rtB 




elliptic us 



The coal mmes are not wrought, and have not been re-opened, except 
for a few months, since the resumption of the Survey, so that there has 
been little opportunity to add any thing to the pre-existing knowledge 
of our Triassic paljeontology. 



This formation is visible in ISorth Carolina 
the southeastern portion of the State, from the 
Oor.tentnea), southward. Dr. Emmons also s 



only in the i-ivor bhifFa of 
Neuee, (and its tributary, 
Deaka of it as oceiiring on 
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Tar Biver. It is beat exposed in the bluffs along the Cape Fear between 
Fayetteville and Wilmington. The rocks of this syetem (every where 
very slightly compacted) are, for 50 to 60 miles below Fayette ville, sand- 
stones, clay slates and shales, 30 to 40 feet, thick, in many places dark to 
black and very lignitic, with projecting trunks and limbs of treee, and 
at a few points, full of marine sliella. These beds Dr. Emmons regards 
»s probably eocene. For 40 to 50 miles above Wilmington , and in all the 
other river sections, the rock is a uniform dark, greenish gray, slightly 
argillaceous sandstone, massive, and showing scarcely any marks of bed- 
ding. This sandstone every where contains a small percentage of glau- 
conite, and is in fact the representative of the true Greensand. 

The following analysis of a specimen from a representative outcrop at 
Blackrock bluff, 20 miles above Wilmington, on the Cape Fear, is frdni 
Emmons : 

Silica, 93.43 

Oxide of Alumina and Iron, 9.00 

Carbonate of Lime, 11,40 

Magnesia, , 0.20 

Potassa, 0.38 

Soda, 0.42 

Organic Matter, 4.S0 

Water, 3.80 

100.43 

The above is a fair sample of this formation in all its northern and 
eastern outcrops, as it appears on Tar River, about Kinston, in Lenoir 
county, as well as on South River and Black Kiver, in the southwestern 
corner of Sampson county; but westward, higher up the Cape Fear, the 
beds lose entirely their glaucoiiitic and calcareous chai-acter, and become 
more clayey and frequently black-lignitie, with embedded trnnks, limbs 
and leaves of trees ; and not nnfrequeutly it is composed of sandy accu- 
mulations exhibiting much false bedding. These beds extend a hundred 
miles up the Cape Fear from "Wilmington. It is probably the same lig- 
nitic member of this series, which appears at low water in the JN'cuse, at 
the railroad bridge near Goldsboro. The Cretaceous beds of North Car- 
olina are not usually very rich in fossils, the greensand containing gen- 
erally scattered specimens of belenmites, oatrEea larva, exogyra costata 
and an occasional anemia; but at several points on the Cape Fear the 
exogyras are very numerous, and at Kelley's Cove, about 40 miles from 
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Wilmington, tbere is a stratum of 2 to 4 feet which is filled -with, marine 
shells. And at Snow Hill, In Lenoir county, on Contentnea Creek, is.a 
line of bluffs on the south side of the stream, several hundred yards in 
length, and 20 to 40 feet high, the lower portion of which, to the height 
of 10 or 12 feet is a cretaceous sandy marlyte, filled with shells, many of 
them of new species and representing several new genera, but containing 
known species enough to enable Prof. Conrad, to whom by good fortune 
the unique collection in the rausenm from this locality was submitted, to 
determine the horizon as that of the Ripley group. Tor a description of 
these Snow Hill species and a fynopsis of the Cretaceous shells of the 
State, the reader is referred to Prof. Conrad's paper in the Appendix. 
It is probable therefore that all the cretaceous beds of Korth Carolina, 
60 far as visible, should be referred to the upper cretaceous. These beds 
occupy everywhere the lowest position, and nowhere expose a thiebneaa 
above 50 or 60 feet, so that there is nothing on which to ground even a 
conjecture of their vertical extent. 

Very few species of the higher orders of animals have been found in 
these beds. In addition to the list of Prof. Conrad, Dr. Emmons gives 
Eelemintella amerieana, B. Compressa, and one or two large Saurians; 
and there is a large femur of a cheloniau in the State collection. 



The two lower eubdivi3ioil6 of this formation, Eocene and Miocene, 
are extensively exposed, chiefly along the watercourses and in the ravines 
and bluff's, and in the wells and plantation ditches of the eastern counties. 

Eocem, — The distribution of the rocks of this subdivision is more 
limited than that of the Cretaceous and much more so than that of the 
Miocene, which overlies it. The boundaries of it, north and south, are 
the Nense and the Cape Fear; and it is found on the Neuse to within 
2 or 8 miles of the railroad crossing, near Goldshoro', and at one point, 
in an isolated outcrop on the river bluff 7 or 8 miles further west ; and it 
occurs in limited outcrops throughout the triangular region betweea 
Newborn and Goldsboro' and Wilmington. It consists of a light-colored 
and yellowish consolidated marlyte, as in the steep bluffs on the Neuse 
10 miles below Goldsboro, and again, 15 to 20 feet thick, 10 miles above 
Nevvbern, and in the Natural Wells near MagiioHa, containing, in this, 
form, .40 to 80 per cent, of carbonate of lime ; or of a, shell conglomerate 
as seen about Newbern, and 8 or 10 miles up the Trent river,— a rock much 
used for building in Newbern, and burned for lime, while in some limi- 
ted localities it is made up of silicious casts of shells from which all the 
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carbonate of lime has been dissolved, constituting a true bnhrstone ; ov 
of a white calcareous sandstone, more or lees compacted, as on the Neiise 
near Goidsboro, and near the railroad throngh Duplin and Sampson 
coimties, and in Onslow and in Jones on the Trent, and along the North 
Ea-st Eiver for tlic most part of its course to within a mile of Wilming- 
ton ; or of a gray and hard limestone, as about Eichlands, in Onslow, at 
Kocby Point, 20 miles north of Wilmington, and 7 miles north on the 
Nortli East Kiver ; or of a coarse conglomerate of worn shells, sharks' 
teeth and fragments of bones and stony pebbles, as in the upper part of 
Wilmington and at Koeby Point ; or of a fine shaly infusorial clay, light 
gray to ash colored, as in Sampson county near Faison's depot. Outside 
of this region, there are two or three small patches of Eocene ; one cap- 
ping a hill 350 feet above the sea, on the railroad 7 miles eastof Kaleigh, 
a silicious shell couglomerate of 3 or 3 acres in extent and 6 to 10 inches 
thick ; the second a ferruginous, and calcareous sandstone of 4 or 5 feet 
thickness, on the top of a hill in the southeastern corner of Moore ; this 
last containing some shells and many echinoderms. These fragments, or 
ontliers show that this formation, limited as it was in thickness, had a 
vastly greater horizontal extent than would have been suspected, and 
they carry the shores of the Eocene seas quite into the hill country of the 
State and nearly 150 miles from the present coast line, and to an eleva- 
tion of nearly 400 feot. 

Some of tiie clay and sand beds on the upper Cape Feai- may belong 
to the Eocene as Dr. Emmons conjectured ; but as they do not contain 
fossils, only a minute study of the stratigraphy can decide. 

Fossils — In addition to the organic remains described in the papers of 
Cope and Conrad in the Appendix, the followiog are given by Dr. 
Emmons. 

CiaariB Mltchcllii, 
Cldarlii Carolinensis, 
Petten membranaeea. 
Scutella , 



There is a small collection of Eocene fossils in the Museum, which have 
not yet been studied, that will doubtless add something to the list of 
species already recorded. 

Miocene. — This sub-divisioivof the Tertiary extends over nearly the 
whole seaboard region, from the sea shore and the western margins of the 
Sounds, 60 to 76 miles inland. It has a mucb greater horizontal extent 
than the preceding, and a greater thickness, but is less continuous, being 
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tound in disconnected patches often of quite limited area, and exposed, 
like the preceding, only in river bluffs, ravines, ditebes, wella, &e. It 
consists of beds of clay, sand and marl wbJch are locally filled with sheila 
(more or less decayed), to a tbiclcnesa of 2 or 3, to 6 or 8 feet, and occa- 
sionally 10 or 20. The distribation of these shell beds, as far as known, 
will be best ascertained by a reference to the maps. These beds of blue 
.jnarl as they are called, are found for the most part in the right banks of 
the large rivers and on the north slopes of the divides or swells of land 
between the rivers, the probable explanation of which has been given in 
the chapter on topography. And the formation thickcne,— deepens, to- 
wards the northern border of the State, the beds being much thicker on 
the Tar and Roanoke than on the rivers south of them, and in fact being 
of such thickness here as to conceal both the Eocene, if it exists, and 
the Cretaceous, with a few quite local exceptions. 

These shell beds are very rich in fossils, which are often in perfect pre- 
servation. The vertebrates will be found in Cope's Appendix. The new 
species of shells which have been discovered in the course of the present 
Survey, are described in Conrad's Appendix. The following list contains 
the species given by Emmons, a few of the names being changed to agree 
with Conrad, 



EthinuB Rufflnii, 


Amphldetus Vlrpcitianus, 




Astra^a hella, 


" oblonga, 




Mures umbrifer, 


BusycoQ carica, 


" globosa, 


" contrariuDi, 


" eexcostata, 


" eanaliculatum, 




nigosuDi, 


Pynila spirata, 


Fusua c quails, 


" reticulata, 


■' exflis, 


Fasciolaria distans, 




clegane. 


" moaillformiE, 


Sparrowi, 


Cancellaria caroIineBBlfi, 


" altemata, 


" reticulata. 


" nodulosa, 


Euplcura caudata, 


" acuta, 


Ptyeoaalpinx nraltlragatu 


Oaleodia Ilodgll, 




Terebra disloeata, 




" unlllneata. 


moniliforme, 


" neglecta. 


bidenfatum, 


Dollum oetoeofltatnm, 


obbolftum, 


Dactjlus carolinenBis, 


Cypraa caroiinensis, 




" pedicula, 


" caoalieulata, 


intra carolinenais, 


■■ 


ilargineUaolivaiformis, 


Erato Isvis, 


llmatula, 




" coDBtricta, 


« obtnsa, 


" ovata, 
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Conus ailver a u 

" dil via UB 

Plearotoma lunata 



Lunatia catcnoldos, 

Neverita peroallosa, 

" Emmonsil, 



' tubercvilata 

Pyramilell rpti ulita 
Enlin a liBYigala 
" Bilulata 
Terebellum c ranense 



Burdem 
Turrltella conetri ta 
PetaloeoDohas ealptaratus, 
Lltoiioa lineata 
TrocIiUB ph lanthropus 

Orbicula I gubr 
Cjecum annulatum 
Cnicibuluro ci 



dumosnm 
Fissnrclla redlmic tla 
Peoten companliE 
" eborens 
" Uintonlua 
" peedeenbiB 
" Morton 
" Jefferaoniua 
" MadiBonins 

Vetfeloordia 

Axlnteaeub ata 
" lentifomle 



Lueina PennojlTan i 



CarjatiB sajana 
Callista reposta 
Dosinia trariEverBH 
Artemis coticeDtnca 
Metiebiplicata 
Telllna alternata 



Plieatula inarginata, 
Mjtilus iucrasBatns, 
Area llenoEa, 

" acalarls, 

" Incllis, 

" ceotenaila, 

" idonea, 

Nucvilana acuta, 
Nucula pronma, 
Aitarte ermoentrica, 
Crasaatelli umlulata, 
" Gibbesd, 

" melina. 



Phola.8 c< 



Mercenana EUeyi, 
Venus tridacnoidea, 

" enbrana, 

" athleta, 
Circe multistrlata, 
Mulinia TanabiUa, 
Donai. HteraliB, 
Maetra cunapsta, 
Pterompusperplana 
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Rangii clathrodoala, Mactra Eirallis, 

Solen^ensis, Siliqiiaria eqnalis, 
Glycimerie rcflexa, " Carolinooflis, 

Pholadomya abrupta, Pholas Memmingeri, 

Carditamera arata, Caraium. magnum, 
Pieuromeris deeemcostata, " Eublioeatum, 

Glycocardla granula, Cardita cariData, 



The Quaternary, or Posipliocene, the final term of the geological col- 
umn, oeenpies a larger area of the surface of the State than any of the pre- 
ceding, as will be seen from tiie map. The whole eastern part of the 
State, a tract extending more than 100 miles from the coast, and rising 
to an elevation of 4 to 500 feet along its western margin, is eoverod for the 
most part with a soperficiai deposit of shingle, gravel, sand and clay, the 
coarser material predominating westward and becoming stieeessivolj finer 
towards the coast, Ahnost the wliole of the Tertiary and Cretaceous, and 
M considerable part of the Triassic, as well as a broad belt of the Arclifean 
rocks, are concealed by a thin covering of this formation. It terminates 
inland along a very sinuons line, which enrvcs sharply to the west along 
all the divides between the great river channels, having been swept away 
by denudation from their slopes as well as their valleys proper, through- 
out the more elevated parts of the formation, while further east, at lower 
levels, the present river channels themselves have been excavated through 
those deposits. Along railroad cuts, in gnllies and washes on road sides, 
and wherever a section of these superficial deposits is exposed, they are 
found to be very irregularly bedded, showing beach stroctnre and every 
kind and degree of false bedding, fine and course materials, gravel and 
earths being generally commingled. Towards the west, the lower parts 
of the earthy beds are filled for several feet with qnartz pebbles of 
varions sizes to several pounds weight. The elevation of the more west- 
ern of these beds, on the top of some of the higher hills, is i to 500 feet, 
in Harnett, Moore, Kichmond and Anson, conspicuously about Carthage, 
Kockingham and Wadesboro'. Their thickness does not often exceed 20 
or 30 feet, and is generally not more than 10 or 16. Some of the best 
exposures of them are fonnd at the entrance of the hill country above 
jFayettevLlle and along the Carolina Central Railroad, through Bobeson, 
Kichmond and Anson counties. They consist here of gray and purplieli- 
white clay, sometimes quite pure, serving for brick or potter's clay, and 
iigain very sandy. These gradually become more sandy and gravelly, and 
at last coarse pebbly, with the rise of the surface towards the west. 
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Three periods are distingiiisliable in this formntioii in Isorth Carolina, 
the Glacial, Champlaln and Terrace ; the lirst two qaite readily. 

Glaoial.—Ovev the more eastern parta of the formation, where the 
elevation above tide does not exceed about 100 feet, there lies upon 
eroded surface of the underlying Eocene, Miocene or Cretaeeons, a thin 
stratum of a few inches to a foot, (rarely more), of tolerably coarse 
pebbles, often with shark's teeth, coprolites and rolled fragments of bones, 
washed from the older rocks ; and along the river blufts, notably of the 
Cape Fear, this stratum, which lies frequently in a level line for hun- 
dreds of feet just above the water's ed^^e, consists of a single layer of scat- 
tered pebbles and bowlders, often a foot and more in diameter, on a smooth 
floor of Cretaceous, for example. The underlying rock was evidently 
planed down by the currents and drifting ice which carried these bowl- 
ders from the Archtean hills of. Chatham, to which they are readily 
traceable. And this erosion of the surface and scooping out of the broad 
river valley no doubt took place during the Glacial period, or the earlier 
part of the Quarternary age, whicli was a period of elevation in this part 
of the Atlantic slope, in common with the more northern portions of the 
continent, as is evident from the fact that the bed of the Cape Fear at 
Wilmington, for example, was grooved down to a depth of about 100 feet 
below the present sea level. This has been shown both by excavations 
and pile driving ; the latter being carried down to the depth mentioned, 
through the peaty alluvion which has filled up the old bay-hko 2 miles 
breadth of the river at this point, and reduced it to about 100 yards, and 
the excavations having brought up, from a depth of 70 feet, huge trunks 
of cypress trees, together with just such bowlders of Chatham rocks as 
those along the higher reaches of the river, as above described, some of 
these stones being more than a foot through. This stratum of pebbles 
between the older formation and the Quarternary often contains fossils, as 
previously stated, in the form of teeth, bones, eoprolites, &c., but rounded 
and worn, evidently derived from the denuded underlying formation. 
Tertiary or Cretaceous. 

Here, however, have been found the best preserved and entirely un- 
worn specimens of Mastodon teeth and bones, possihly derived from: 
the preceding formation, but from their mechanieal condition, almost 
certainly belonging to the beginning of the Quarternary age or the 
Glacial Period. 

Further evidences of a Glacial period in this latitude will be presented 
further on, in the Quarternary of the piedmont and mountain regions. 

CJuiTrbplain. — Along the bluffs of the Cape Fear below Fayetteville, 
one of the most persistent and regular beds is the sand and gravel de- 
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posit of 10 to 20 feet, with its torrential atratiti cation, flow and plunge 
structure, and every evidence of violent movement of the transporting cur- 
rents, which, in the later or Champlaio period of the great ice age, filled np 
and obliterated the river channel and valley even, in large part : the com- 
paratively inaignficant water-way of the present river having been rees- 
cavated in kter tiuies through this deposit, which is doubtless the Orange . 
Sand of Hilgard, so conspicuous on the Mississippi. 

Towards the foast, and at levels bat little above tide, there are regplar 
stratitied and nearly horizontal beds of ash colored clays, frequently nnore 
or less sandy. An example may be seen on the iower Neuse, along both 
shores of its broad bay-like mouth, 5 to 15 miles below Newbern. These 
beds are 5 to 10 and 15 feet thick, extending but a few feet above tide, 
and abound in littoral and estuary shells, undistingnishable specifically 
from those now hving alongshore, some 30 or 40 miles east. And similar 
beds exist on the sonnd near Beaufort. It is probably that a large part 
of the gray and ash-colored clays near the coasts of the sounds, east of 
Pungo and Chowan rivers, also belong to this period, as they seem to over- 
lie the mioceno marie, — and tliey may be considered the continuations and 
representatives of the fossiliferous clays of the Neuse, just described. But 
a closer study of the stratigraphy than has yet been made, or the dis- 
covery of fossils will be necessary to settle the question of their age. 

Above these gravels and clays there is a thin stratum (1 or 3 to i or 5 
feet) of marine sand, and in some places of drift sand, which is spread 
over the surface of wide tracts, from the immediate coast at some points, 
quite to the western limits of the formation, and is found at all elevations. 
It is this stratum which gives rise to the name of " sand hills." 

The Ohamplain period was evidently one of depression, as indicated by 
the marine shell beds of the Neuse for instance. But the marine sands, 
as well as tJie stratified beds oil the hills towards the western margin of 
the formation, show a depression of more than 400 feet, and at somo 
points of 600; but it is wortliy of note that the depression along the 
northern border-of the State was only about half as great as towards the 

This completes the description in brief of the great Qnavtenary area 
of the State. But isolated patches of shingle and pebble and rudely 
statified gravel beds are found capping the hills and benches that fiank 
the great river valleys of the State, at various elevations above present 
water level, 50 to 150 and 200 feet, and even more, and at all distances, 
np to 3 or 3 miles occasionally. These beds extend quite to the foot of 
the mountains, even to an elevation of 1,200 and 1,500 feet above the sea. 
The beds are generally not more than 3 or 4 to & or 8 feet thick, incrcas- 
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iiig towards tliG mountains to 10 and 20 occasionally. The coarser pebbles 
are generally collected in a stratum at the bottom of the bed and imme- 
diately upon the irregularly eroded surface formed by the upturned edges 
of the ArtiliEean roeks, which preserve perfectly their form and bedding 
in the quartz and mica seams, and in the differently colored earths into 
which they have passed by weathering, showing that denudation had 
overtaken the forces of disintegration, and that the whole region was 
planed down to the living rock, and all soils and earths swept awaj-. 

The gold gravels are no doubt to be referred to ihis period. The most 
notable and extensive of these are found on the flanks of the spurs and 
low ridges of the Uwharrie Mountains in Montgomery county and along 
the foot hills and inclined upper valleys and benches of the South Moun- 
tains. Some of these beds on the head waters of Silver Creek and Mnddy 
Creek, and Pirst Broad and Second Broad Rivers. — Brindletown, Brack- 
cttown, &e., arc 20 and sometimes even 30 feet thick. They consist in 
their upper portions where they lie against the steeper slopes of the 
raoiHitaine, ot masses of terriigiiious earth or ^oil, i^howing slight evi- 
dence of incipient stratification, the lower part of the mass for 1 or 2 to 
4 or 5 feet being'iilled with angular and slightly worn fragments of hard 
rocks, mostly quartz. At a few points where these accumulations have 
deacentied upon a slight depression or ancient ravine, the old dark soil 
remains beneath, with its roots and stumps and trunks and leaves of trees, 
grass and fruits, &c., and not nnfrcquently the lower 3 to 6 feet is 
bleached to a light colored earth, by the chemical action of the organic 
matter; while the upper part of the bed is brick-red. 

Such are some of the richest gold gravels of the State, on Silver Creek, 
for example, in Burke county, which have often yielded ten dollars a day 
to the hand. No better example of these pnenomena can be found than 
on the flanks and around the base of the Pilot Mountain, in the mines of 
Col. J. C. Mills. The gold-bearing gravel beds of Montgomery are of 
the same description, the famous Christian Mine among others. 

Evidently these materials have descended the slopes of the mountains 
and ridges, at whose bases, or on whose lower and gentle inclines they 
are found. By what force! Certainly not of water. Neither are they 
moraijtes — aceumulations at the foot of descending ice iiiasses. They are 
simply beds of till, which have crept down the declivities of the hills and 
mountains, exactly as a glacier descends an Alpine valley, by successive 
freezing and thawing of the whole water-saturated mass, both the expan- 
sion of freezing and gravitation contributing to the downward movement; 
and with each thawing and advance, the embedded stones and gold par- 
ticles dropping a little nearer the bottom. If these till beds are followed 
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down the slopes into the valleys and bottoms of tho streams to the flood- 
plain, tiiey will bo found to have changed character with every rod of ad- 
vance, all the f^old having been dropped either on or near tlie foot of the 
elopes, the pebbles being more exclnsively quartz, and more and more 
rounded, and sccnmniated in a stratnm at the bottom of the bed, or con- 
Btituting the whole of it. 

Accnmiiiations of the character above described as till, or initial drift, 
may bo seen everywhere on the hills and slopes of the piedmont region, 
and, less coneisicnoualy, even into the eastern territory, of the Quaternary 
proper. Any where on the hills or declivities about Raleigh for example, 
notably in the railroad cuts, may be seen masses of earth 4 or 8 feet thick 
along the lower portion of which the angular quartz fragments have be- 
gun to accumulate ; frequently the vein is visible beneath from which the 
fragments have been moved but a few feet or inches down the slope. Of 
course no movement can take place at snch a depth now ; that must have 
ceased with the arctic cold which cohM freeze the soil to such depths. 

The railroad cuts through the piedmont region, especially from Mor- 
ganton to the foot of the Blue Eidge furnish many admirable sections of 
hill side drift. The most interesting is 9 miles beyond Morganton, known 
as Leonard's cut. On the upper slope of a high hill a cut of 80 feet ex- 
poses a bed of peat and drift wood 16 feet thick with the underJj'ing soil 
filled with stumps and roots. Above the peat is a bed of rudely statified 
gravel and sand, 10 to 15 feet deep, on which grows the present forest. 
In the peat are numerous shining wing-covers of beetles and seeds of 
many species of plants, cones of several kinds of pine, and of hemlock, 
squirrel -gnawed hickory nuts, seed pods of kalmia, ifec. No species have 
been observed which aro not found at present living in the region, al- 
thongh the hemlock and white pine are not found nearer than the Blue 
Ridge, some 30 or 413 miles away. The bottom of this cut is 100 feet 
above the surface of the Catawba River, 1 mi'e distant. Nearly all the 
hilts of this region are shown by these railroad sections to owe their pres- 
ent form and pressure mainly to the drift beds which fill up and round 
■out their flanks, to a thickness of l or 2 to 15 or 30 feet, and occasionally 
much more, and frequently crown their summits, or even make up their 
whole mass, the present ravines being excavated along, or across the crests 
of the old buried hills and rocky ledges, la several of these railroad sec- 
tions there are plainly distinguishable two periods of drift, the lower, of 
different materials, frequently indurated, generally by an iron cement, and 
its surface eroded and covered with a second pebble and gravel bed. And in 
some of them again, for example that of Hemphill cut near Old Fort, is a 
bed of gray indurated and in places sandy clay, in which are embedded 
S5 
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not only a stratum of eartli and pebbles small aud large, but in one part 
of it many huge rounded and polished, yellowish quartz bowlders, some 
of them weighing 2 and 3 towns, a true iowlder elay. 

On the table land beyond the "Blue Eidge these drift beds are quite as 
abundantand well characterized. Thecut at Swannanoagapie agood ex- 
ample. This drift bed begins almost at the summit, within one or two hun- 
dred yards, and there arefrequent additional examples on the road to Ashe- 
ville, where such an accumulation may be Ibnnd on the summit of the 
highest knob overlooking the town and not less than 300 feet above the 
Preneh Broad, a mile distant. This bed has long furnished cobblestones 
for the pavements of the town. Some of these stones are peculiar, as the 
heavy black compact tourmaline pebbles, and these have been traced to 
their source in a vein on a foothill of .the mountains 6 miles above, to- 
wards the Blue Eidge. Similar accumulations are found along the valley 
of the yrcneh Broad to Tennessee, on the elopes and benches of the moun- 
tains on either hand, sometimes to a height of one or two hundred feet? 
generally in the form of terraces. But along the slopes and ben cbes among 
the mountain ranges are frequent accumulations of earth and slightly worn 
fragments of quartz and other hard rocks, which it is ditScult to acconnt 
for except on the supposition of an intensitj' of cold and an accumulation 
of ice and an exaggeration of the amount of rainfall which are not easy 
to conceive. 

It is not possible to give a just impression of many of the phenomena 
above described without the help of illustrative diagrams, and it is pro' 
posed to give in the next volume some of the numerous sections which 
have been taken of these Quaternary strata in all parts of the State. 

Glaciers. — There is no evidence of the former existence of glaciers in 
this State, unless of tlie most local and limited character; but there is 
strong evidence of their non-esisteoco over nearly the whole area of the 
State, conspicuot'isly in the piedmont and mountain regions, in the mode 
of occurrence or the till and pebble beds already described. These beds 
adjust themselves accurately to all the inequalities of suii'aces, which are 
composed of the irregularly eroded edges of foliated, or bedded rocks, of 
variable disintegrability; whereas the whole surface would have been 
evenly planed, or smooihed and rounded, (if not polished and grooved 
and striated), as in Glacial latitodes'; and the total absence of this latter 
sort of evidence may be at least taken as confirmation of the conclusion 
reached on other grounds. 

But the conclusion seems to be inevitable that, in the modified sense, 
which is obvious from the preceding descriptions, the whole middle and 
western sections of the State have been extensively and profoundly gla- 
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ciated,— by the action of frost and flood, so that the preexisting soils and 
earths and the more disintegrabie rocks were removed and rapidly accu- 
mulated in the ravines and valleys, which were often in part, or entirely 
obliterated by the floods of sand and gravel constantly thrown into them 
from the steeper elopes, more rapidly than they could be removed by the 
same volume of water with its diminished velocity, after reaching the 
gentler inclinatioHs of the m-dinarj flood-plains of the rivers; so that for 
the most part, their channels have, in the course of post-glacial ages, been 
ro-excavated by the slow erosion and transport of these vast accumulations 
of debris, to successively lower levels and to the sea, leaving only occa- 
sional and accidental patches and benches at difl'erent elevations, to bear 
witness of so great changes. 

Recent. — This brings us to tlie subject of terraces, which represent the 
latest period of the Quaternary. These are nearly level-topped accuma- 
lations of drift, such as have been described, along the sides of the river 
valleys, against the shoulders of the enclosing hills, or the foothills of the 
mountains. Two or three such terraces, besides the flood-plain, are fre- 
quently found, one above another, the highest sometimes more than 100 
feet above the river. Examples of these are to be seen on all the large 
rivers of the State, but more conspicuously in the mountain and piedmont 
regions, as on the Yadkin, below Patterson, and on the French Eroad^ 
below Warm Springs. 

These terraces or benches are the remnant patches of former flood- 
plains, as the torrents of tho closing glacial epoch subsided and shrunk 
gradually towards their present dimensions, cutting for themselves suc- 
cessively deeper channels through the loose drift which had filled up the 
old valleys, and thus lowering their flood-plains bench by bench. The 
gradual elevation of the land also, which, as has been seen, was depressed 
several hundred feet, no doubt aided in the formation of these terraces, 
by successive accelerations of the currents. 

Sand dunes, or wind-dfifis of sand, as incidentally intimated above,, 
overlie the drift in places towards the coast. Instances may be seen on 
the hills about Wilmington, and very conspicuously in the peninsula be- 
tween the Neuse and Pamlico rivers, which is traversed from river to 
river in a north-west and south-west direction by a line of sand hills some- 
times fifty and sixty feet high, marking an ancient dune, and a stage also 
in tho retreat of the shore in later Glacial times. 

Modem. — ^The sand dunes of the present coast line, in constant forma- 
tion and movement and transformation, have already been described ; as 
have also the marshes which are formed by the silting up of the narrow 
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fringe of sounds that line the whole coast, as well as the extensive peat 
beds that make up a large part of the so-called swamp lands. 

In addition to these may be mentioned again the alluvions, especialJy 
those along the lower reaches of tiie great rivers, in their conrse through 
the great eastern plain to the sea. The flood-plains of some of these 
livers are Beveral miles wide for considerable stretches, as of the Roanoke 
in Bertie and "Washington counties, and of the lower Cape Fear and Tar- 
Over these river flats, of course, alhivia! deposits are still acenmnlating. 
Islands are alao fornning near the months of some of the rivers, and off- 
shore acenm Illations are making along the margins of the sonnds, and wide 
flats and shoals which gradually become marshes. Tens of thousands of 
acres have in this way been added to the land surface from the sounda 
and bays within a generation or two, and the great sounds themselves aro 
"visibly shallowing and narrowing, and will finally, and in no very long 
period of time, become mere continuations of the channels of the rivers 
which empty into them. 

IluTnwn. — ^Some evidences of the presence of prehistorical races of 
men in this State have been given incidentally in another connection. 
The Mound Builders seem to have carried on extensive mining opera- 
tions for plate mica in the mountain region. I"rom the great extent and 
number of their works, open cuts and tunnels, they must have occnpied 
the country for ages. There are enormous heaps of excavated earth 
which, as well as the excavations, are covered with the largest forest trees 
two or three hundred years oJd, and with the decayed trunks of a former 
.generation. 

There are also a few monnds in the river valleys further west, one in 
Macon county of a circular form, 25 feet in height, with a level topabout 
50 feet in diameter. 

There are many beds of kitchen middens alao along tlie shores of the 
bays and sonnds, composed chiefly of oyster sheila with fragments of 
bones and of pottery: some of them 3 to 5 feet thick and covering an 
acre or more. These however, were no doubt made by the Indians. 
And there are throughout the State relics of these tribes, arrowheads, 
stone hatchets, soapstone vessels, and a few implements of copper and of 
ironhavobeen discovered. These relics are generally found buried in 
the river bottoms, where they were either interred with the bonea of 
their owners, or, perhaps quite as often, silted up by river floods, just as 
they were left in their settlements and camps, which were generally in 
80ch situations. An extensive camp or village of this sort was brought 
to light a few years ago in the valley of Dan River, on the plantations of 
Judge Settle and Gov. Eeid, An unusual freshest out extensive ehan- 
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oels throngli the sediments of the river bottoms, which are here half a 
mile wide and some two miles long, exposing two tiers of Indian relics, 
one consisting of hearths of broken stones, about 20 inches wide and 5 to 
6 feet apart, scattered up and down the river flat for more than a mile. 
On and about these hearths were numerous fragments of bones of wild 
animals, often partly charred, and a great accumulation of river shells, 
and of stone implements and of ornaments. This stratum was on a level 
3 to 6 feet below the original forest-covered em-face of the river flat. 
Above this, 1, 2 and 3 feet are numerous skeletons, orderly disposed and 
with personal ornaments attached. 

Similar exposures of Indian graves and of buried relics of camps or 
settlements are frequently made of lata years ; as on the upper Yadkin 
and the Catawba for example a few years ago, and on the Roanoke, a 
mile below Weldon, in a recent railroad excavation. 

Such is a very brief sketcli of the geological history of North Carolina. 
It would have been more full if the means had been furnished for such 
plates and illustrations as are absolutely essential to a proper presentation 
of the matter. However, as to the Triaasic and later formations, found 
only in the eastern parts of the State, Dr. Emmons has given a pretty 
full account of them in the volumes for 1856 and 1858. 

In addition to the geological chart in the previous chapter, the following 
diagram, after Lyell, gives a very good idea not only of the general order 
and position of the difierent systems, but of the order and position of the 
different formations found in this State. 



SeCOMOARV 

TERTIARV 

POST-TOmAftV 



It will be seen that the Primary or Archtean rocks, at the left hand 
end of the figure are very highly iuelined, as in this State, (Cambrian 
for Huronian); that the Triasaic is moderately inclined as here; the 
lower Tertiary very little ; while the Post-Tertiary, or Quaternary is 
almost horizontal. Out of the 14 tormations, the series in North Carolina 
includes 8, viz; 1, 2, 7, 9, 10, 11, 13, 14. 
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ECONOMICAL GEOLOGY. 

tJnder this head will be treated siicli of the mioeral Bubstances Id the 
State as have a practical or laoney vahie in arts and business. These 
will be beat considered in several sections; 1, Soils; 2, Fertilizers; 3, 
Metallifei-ona Ores ; 4, Minerals useful or marketable in the natural state ; 
5, Mineral Waters, 



The soils of North Carolina divide themselves, on a mere inspection 
of the map, into three classes, Olaj'ej, Saudj and Peaty, according to the 
predominance of one or another of three characterizing elements; and 
these answer, at the same time, to geographical divisions ; the first class 
being prevalent in the middle and western sections ; the second, in the 
champaign or eastern ; and the third being characteristic of the swamp soils 
near the coast. Of course such a classification is very rude, and snhject 
to much modification and qualification. In fact all these classes are found 
together in each section of the State ; and indefinite gradations between 
them. 

Probably a majority of the soils of the middle and western regions 
would come under the common designation of loam, which is about half 
clay and half sand (or gravel); while a larger part of the eastern soils 
wonld be classed as sandy loam, of which about two-thirds are sand. 
There are, however, in the eastern as well as the western counties, of al- 
luvial, clayey loams, (about two-thirds clay), especially in the wide river 
bottoms, and around the margins of the great swamps, — the white oak 
and beech flats. 

The soils of the "sand hills" of the eastern counties, already referred 
to as covered with marine and drift sands, are to be classed as sand, i. e., 
as consisting of above 90 per cent, of sand. 

It is hardly necessary to state that all soils are derived from the decom- 
position of rocks. Considered as to origin, soils may be classed as sedenr- 
tary and transported, (after Prof. Johnson) ; i. e., as derived by decom- 
position in situ, from the rocks on which they lie, or as composed of these 
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materials removed and deposited in new situations, by tlie agency of water 
or ice, and so, as consisting of drift or alluviitm or colluvium y the first 
beiog a collection of the uneorted and confusedly commingled debris 
of disintegrated rocks ; the second, of the finer materials, sorted and 
more or less arranged,— stratified, in quiet or gently moving currents ; 
and the last a mixture of these fine sediments with more or less coarse 
gravel and fragments of rock. From what has been previously said, it 
is evident that these transported soils correspond geologically to the 
Quaternary roeka and are found almost exclusively in the east, while the 
sedentary are exclusively middle and western, and consist of decom- 
posed granites, gneisses, schists, slates, &c. 

Of course the soils will vary in chemical composition, and in fertility 
according to the character of the rock from which they were derived ; 
so that a geological map would furnish the basis of a soil map. 

The principal mineral eomponeo.ts of soil in general, are Silica, Alu- 
Tnina, Potaasa, Soda, Lime, Magnesia, Iron; but besides these, there 
must be present, to make a productive soil, a small per ecntago of com 
pounds containing several other, elements, phosphorus, sulphur, chlorine, 
nitrogen and carbon. And these components, except the last two, can 
only be derived from the rocks. And since all rocks , are derived from 
granites originally, the granites must contain whatever is found in any 
soil. The chief elements of the granites are quartz, felspar, mica, horn- 
ilende. These minerals vary much in composition ; thus there are several 
species of felspar, which is essentially a silicate of Alumina and an 
alkali, this alkali being potash or soda, or both in different proportions, 
and,.iime being present in some of them. And while mica is normally 
a silicate of alumina with potash and magnesia, some species also contain 
soda and iron. And so there is a great variety of hornblendes, which are 
mainly siiicates of magnesia and lime, with generally alumina and iron, 
and in some species also soda or potash, or both. 

Quartz or silica is the predominant element in granites and most other 
rocks, and also of soils. Alumina, the base of clay, is the next in order 
of abundance in rocks, and also in soils ; this is derived chiefly from the 
decomposition of felspar and mica. Potash and soda are also derived 
chiefly from the felspars, but in part also from mica, and to a small extent, 
from hornblende. The lime comes mainly from hornblende, hut a 
little is contributed by some kinds of felspar. The hornblendes and 
6ome of the micas furnish magnesia. And hornblende is also the chief 
source of the iron of soils, but some of the micas furnish it also. There 
are also many other minerals, some of them even occurring as rock 
masses, which sometimes furnish these ditferont soil elements in abun- 
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dance. Thus lime ia furnished by limestone, magnesia hy dolomite an^ 
by talc, serpentine, &c. 

The other elements of mineral origin, phosphorus, sulphur and chlo- 
rine, are derived from other mineral species which are universally dif^ 
fused, though in very small quantities, as phosphorus from apatite, sulphur 
from pyrite and from gypsum, chlorine from common salt and from apa- 
tite, &e. Thus it is evident that soils wiil vary indefinitely in com- 
position and fertility according to their source m tiie mineral kingdom. 
And thus also the bearing erf geology upon agriculture becomes obvious. 

From the previous general description, and from the preceding account 
of the geology of the State, it is- apparent that the range of its- soils is- 
euch as to include almost every variety and grade. 

The plan of the Survey includes as complete an investigation of these 
soile as ia practicable. It ia proposed to analyze the soils in connection 
with, the underlying rocks, and to clasaify and map them. Meanwhile 
the soils have been graded in a preliminary way, over a large part of the 

State, the estimatioH being based upon natural growth, physical charac- 
ters and actual yield. As soon as practicable a map of these observations 
will be published. Some progress has also been made in the work of 
systematic analysis, according to the general plan. Nothing like a com- 
plete discuaaion of these analyses, or a general classification of the soils of 
the State upon the basis of their results, can be attempted at tliis stage of 
the work. But for the bonefifc of those who are not familiar with th& 
subject of soil analysis, and the relations of chemical composition to fer- 
tility, and the most common and cbvious causes of infertilitj', and the- 
methods of removing it, so far as indicablo by cliemiatry, and in a word, 
the function and value and limits of analysis in practical agriculture^ tha 
following table is given as furnishing standards of comparisoa. 
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I, is a soil from near the famons Zuider Zee, Holland, and is an allu- 
vium of the Rhine. After Prof. Johnson, 

II, is from the banks of the Ohio ; a fertile corn soil, J. F. W. Johnson. 

III, a Scotch wheat eoil, of great fertility. Prof, Johnson. 

ly, a Hjde eonnty corn eoil, which produces 50 and (30 bushels to the 
acre. From Emmons. 

V, called the most barren soil in Bavaria. Prof. Johnson. 

VI, a gallberry soil, Dover Swamp, Craven county ; rather coarse sand 
and vegetable matter; the rains wash the vegetable matter from the eur- 
feee sand, leaving a black groimd sprinkled with white grains ; the Bample 
is a " fair representative of a large part of Dover Swamp, and of a large 
area of flat low lands in the middle section of the eastern counties." 
Emmons. 

VII, a sandy soil from Bladen county, near Elizabeth town, common in 
the region. Emmons. 

VIII, a brown soil, tenacious when wet, common in the eastern 
counties ; generally overlies the marl, miocene or eocene ; specimen from 
plantation of Sara'l Biddle, Craven county, overlying eocene marl ; 
found also near Eliaabethtown on shell marl. Emmons. 

IX, a German soil, from Brunswick. J. F, W. Johnson. 

X, a light yellow gallberry soil, common in Onslow county. Emmons, 
The difference between these three classes of soils is obvious from the 

above analyses at a glance. Those of the first section are seen to contain 
in large proportion all the mineral elements of plant food; while the 
second set are deficient in most of them ; and in the third, the principal 
elements are present, but some are wanting, the analysis shows which in 
each case, and so indicates the character of the fertilizer to be employed 
in order to develop the fertility. If bnt one element be absent, which 
is required by a given crop, the soil is as unproductive as to that 
crop, as if all the elements were wanting, and the addition of the single 
missing substance will convert the barren into a fertile soil. 

Thus in VIII and IX, there is a deficiency of enlphuric acid and of 
chlorine, which may be easily remedied by the addition of gypsum and 
common salt ; and in X there is, besides, a deficiency of potash and soda, 
and the percentage of lime and magnesia is small, so that ashes would be 
required in this case, in addition. 

It is to be kept in mind, however, that a soil may be unproductive as 
to one crop, while it is fruitful for another ; which is owing to the simple 
fact that plants require very difierent proportions of the different mineral 
substances which enter' into their composition. Hence one class of plants 
is denominated lime plants, another potash plants, &c., according to the 
predominant constitnent of its ash. 
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The above tablo will give an approximately correct view of the 
relative proportions of the different mineral elements removed from an 
acre of soil by some of the principal crops of the State: 

Cotton — Four hundred pounds lint, with seeds, stalk, &c. Tobacco — 
Twelve hundred and sixty ponnds dry leaves, with etalk, &g. Wheat 
i&o., — entire plant. 

The larger part of this mineral matter is of course found in the stems 
thus, in the case of cotton, the .400 pounds of lint carry off but 7 pounds 
from the soil, the seed not quite 30, the stem having to account for nearly 
300. Tobacco, however, removes two-thirds of the amount credited to 
it, in the leaves, one-third only going to the stem. 

This will 8u£Bce to bring into a general view the relations of the ordi- 
nary crops to the composition of the soils on which they are grown, and 
it will serve also to show the relations of fertilizers to soil improvement 
and restoration. 

The soils whose analyses are given below, may be graded, and their 
general character and value ascertained, at least approximately, by refer- 
ence to the above tables ; and the defects of such as are wanting in any 
essential elements, will also be apparent, so that the proper fertilizer will 
be indicated ; and a reference to the following section will show whether 
such defiiciencies may be supplied by the marls, peats, or other domestic 
resources, or whether foreign fertilizers are needed. 

Most of the soils heretofore analyzed, it will be seen, belong to the 
eastern region, a large proportion of them being from some sort of swamp ; 
as this class of land is very extensive, and constitutes altogether the most 
valuable portion of that region. 



SWAMP SOILS OF THE EASTERN COUNTIES. 



/ E'wer Swamp, Craven County. 



Silica, Insoluble, 69.28 

Silica, Soluble, 13.05 

Alumina, 4.90) 

Oxideoflron, 1.46 f 
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Potash, 0.24 
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0.13 


0.08 


0.08 


0.68 


0.16 


0.07 





t>Googlc 



ECONOMICAL ftKOLOGY. 169 



riiosphoric Acid, 0.04 trace, 0.08 0.04 O.Ofl 

Sulphuric Acid, 0.03 0.43 trace, 

Ohlori.ie, 0.03 trace, 0.06 0.06 0.02 

Organic Matter, 9.60) .„„. 5.60 6.00 17.50 

Water, 2.10 j '"'■^•^ 9.00 3.00 2.30 

1. The first of the above analyses is that of a class of land called second 
swamp. The sample was obtained within half a mile of the village of 
Jackson -which is situated on the river. The soil is dark to gray in color, 
and somewhat gravelly. It ie flat and lower than the more sandy margin 
of the river ; the growth is beech, maple, tupelo, &c. 

There is a large body of this second swamp land ; several cotton farms 
have been opened in it since the war, and the ordinary yield, witliout 
manure, is a bale to the acre. 

There is a large area also of open beech flats with mnch palmetto, 8 or 
10 miles N". W., on South creek, of which the soil does not differ much 
in appearance, nor probably greatly in quality, from the above ; it is more 
clayey; 

Number 3 is a light to dark gray soil, from the enter rim of Bear 
Creek swamp, 6 or 7 miles below Jackson ; ordinary swamp growth, 
tupelo, poplar, maple, ash, sweet gum and white bay. 3 is the subsoil of 
same at the depth of 2 feet, lighter colored and more sandy, i is still 
deeper, about 4 feet. 

Number 5 is the swamp soil proper, higher in level than the last, to- 
wards the centre of the swamp ; black, peaty, much flbre of wood half 
decayed ; about 2 feet deep to fine white sand ; covered with thick growth 
of short canes and shrubs, an occasional short leaf pine being the only 
tree. This represents a large body of the interior of this swamp; and 
the corresponding belt also of most of the great swamps of the region, 

Slowii's Creek Swamp, Beaufort County. 

6 7 A 

Silica, Insohible, .59.24 55.46) „„ .„ 

" Soluble, 1.86 1.26f ^^-^^ 

oi^J^'"' iron; v.*.'.*.v.v.".v.v.v.v: 1 ^^-'^^ ^^-^^ 6.90 

Lime,. 1.62 2.60 0..'>0 

Magnesia, 1,08 0.54 0.10 

Potash, 0.79 0.81 0.02 

Soda, 0.69 0.52 0.03 

Phosphoric Acid, trace trace 0.40 
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Sulphuric Acid, 0.22 0.14 0.18 

Chlorine, 0.06 trace 

Organic Matter, 20.80 27.40 15.40 

Number 6 is from a cypress swamp on Major Blount's farm, very dark 
to black, with much half decayed vegetable matter, soil 3 to 4 feet deep, 
growth large cypreas, poplar and tupelo: when fresh brings 50 bushaia 
of corn to the acre, and is very durable. A is a similar soil from the 
same plantation analyzed by Dr. Emmons. 7 is from a field which had 
been reclaimed from a swampy condition and cnltivated, chiefly in corn 
for many years ; the sample was selected from a small spot of about a 
quarter of an acre in the middle of a field which had within a few years 
ceased to produce, the com frenching, as it is called, after growing to the 
height of 6 or 12 inches. The analysis does not indicate the cause ; if the 
iron had been separated from the alumina, perhaps the cause would have 
appeared in a deficiency of the former. 

This Blount's Creek swamp is quite flat, and requires raueli ditching ; 
it is also quite extensive, and ineliidee several grades of swamp land, much 
of it more sandy, and more elevated and with much less vegatable matter, 
and no cypress. 

Open G-roand Praivis Swamp, Garteret County. 

8 9 B 

Silica, Insoluble, 80.84 

" Soluble, 3.70 

Alumina, S-G9 

Oxideof Iron, 1.18 

Lime, 0.44 

Magnesia, 0.22 

Potash, , ... 0.07 

Soda, 0.02 

Phosphoric Acid, 0.08 

Sulphuric Acid, 0.06 

Chlorine, trace 

Organic Matter, 7.70 

Water, 2.50 

Number 8 is from the margin, — -the oak fringe of this great swamp, 
near North River, about 8 miles north of Beaufort; it is light gray to 
ash-eolored, with a growth of white oak, gum, maple, pineand palmetto ; 
the situation is low and flat This marginal belt of semi-swamp is from 
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a half mile and less in width to above a mile. The surface rises towards 
the interior and is covered by a soil, if it may be called such, represented 
by No. 9 which is 2 to 3 feet deep, and upwards (to 8 or 10, according to 
report), and lies on a bed of wliite sea-eaud. It consists of a loose open 
mass of half decayed woody matter, of a brown color, and is in fact a su- 
perficial, uncompressed lignite ; for it will be observed that tlie analysis 
includes nearly 10 per cent, of water, so that the dry substance would 
give but 3^ per cent, of inorganic matter, not more than would be ac- 
counted for by the ash of the woody matter. The growth is a dense 
thicket of spindhng shrubs with small scattered maples and bays. Ur. 
Emmons reports as the result of an analysis by him, only 3 per cent, of 
organic matter. This is of course worthless as a soil, and unimprova- 
ble. B is a sample analyzed by Dr. Emmons from another portion of 
the swamp border, where the soil is 3 to 5 feet deep, black and peaty and 
covered with briars and biishee and brambles. Tliia soil is reported to 
have given a remarkable yield of potatoes in an experiment made for the 
Literary Board. 

WMie Oak Swamp, Jonea County. 

10 C 

Silica Insoluble, 64.Ti 60.00 

" Soluble, 3,60 10 

Alumina, 3.33 I h , ^., 

Oxide of Iron, 0.30 ] ^^'^"^ 

Lime, 0.10 1.50 

Magnesia, 0.29 0.30 

Potash, 0.05 0.01 

Soda, 0.02 0.03 

Phosphoric Acid, 0.06 0.31 

Sulphuric Acid, 0.21 

Chlorine, trace 

Organic Matter, 22-80 25.00 

Water, 4.20 2.71 

Kumbev 10 is a sample of soil from Mr. E. L. Franke's plantation on 
the southwest hiargin of the svfarap. The growth is tnpe!o> poplar, ash, 
cypress, pine and bay. The soil is black, and 2 to 3 feet deep, increas- 
ing in depth inwards. This soil has proved very productive in corn, and 
the soils a little further out,'oTi the very fringe of the swamp produce 
also fine cottofa: C. is an anylysis by Dr. Emmons of a sample from the 
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sanio plantation. Mr. F. informed me that the wooded and fertile belt of 
the swamp in this part of it, is between 1 and 2 miles wide, and is snc- 
ceeded bj half a mile of reeds, and towards the central part beooines 
higher, sandy, briary and poor. 

Zousin Swamp, Lenoir County. 

11 12 

Silica, InsoUible, 87.82 92.60 

Silica, Soluble, 1.80 3.20 

Alnmina, 1.07 1.56 

Oxide of ;iron, 0.20 0.21 

Lime, 0.09 0.13 

Magnesia, trace 0.13 

Potash, 0.05 0.08 

Soda, 0.00 0.00 

Phosphoric acid, COS 0.06 

Snlphuric acid, trace 0.06 

Chlorine, 0.03 trace 

Organic matter, 7.20 3.00 

Water, 1.20 0:50 

Nnmber 11 is a sample of low flat land, a sort of second swamp, char- 
acterized by a growth of willow, oak, pine, black and sweet gum; it is 
light gray in color, and of a quite flne textnre, so that it has the appear- 
ance of clay ; and is of good quality. Number 13 ia the subsoil, and as 
will be seen, supplies some substances which are deficient in the soil it- 
eelf, and suggests deep plowing as a means of renovation. There is a 
large quantity of land throughout the eastern region, which answers to 
the above description. The sanipie was obtained from the woods on the 
plantation of L. A. Mowbern, 7 miles from Kinston. 

Swamp near Morehead City, Carteret County. 

X3 

Silica, Insoluble, 69.0T 

" Soluble, 6.80 

Alnmina, 4.26 

Oxide of Iron, 1.13 

Lime, 0.20 

Magnesia, , ► 0.07 
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Potash, 0.07 

Soda, 0.00 

Phoaphoric Acid, 0.13 

Sulphnrie Aeid, 0.08 

ChloriQe,. trace 

Organic Matter, 13.00 

"Water, 4.80 

Kumber 13 is a sample frora a newly cleared swamp on the lands of 
the Kev. Jlr. Carrow. The soil is of a gray color, and hinipy ; the 
growth, tiipelo, ash, maple, poplar and hay ; a good corn soil. 

Big Swamp, Rohesen County, cmd Eagles' Island, Brunswick County. 

li 15 16 

Silica, 52,20 32.30 62.22 

Alumina and Oxide of Iron, . . . 6.09 4.92 20.35 

Lime, 1.16 0.56 1.54 

Magnesia, 0.55 trace 23 

Potash, 0.60 0.96 0.46 

Soda, .26 0.00 

PhoBpIiorie Aeid, 0.34 0.45 trace 

Salphuric Acid, 0.65 1.30 0.23 

Organic Matter and Water, .... 38.41 59.19 13.43 

Kumber 14 in a sample of black, boggy, soft soil, 5 to 10 feet deep,, 
from under the railroad bridge, Big Swamp. There is a scattered growth 
of tnpelo and cypress, with a few small ash and maple trees between. It 
contains in abnndance all the elements of the richest soil. 

Nnmber 15 is from Eaglea' Island, opposite Wilmington ; the growth,, 
cypress, tupelo, &c., with abundance of canes. It is a famous rice soil, — 
B«ch as, when cleared and ditched, was estimated at one hundred dollars 
per acre before the war. 

No. 16 is a sample of the same soil from a field just below, of Mr. 
Northrop, which has been in cultivation for about one hundred years in 
rice. It is ash-colored and of close texture, and now produces weil, 
grass, clover and garden vegetables, and is still a very strong soil, i 
only phosphoric acid. 
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Dead Zand, or Exhaiisted Swamp or Frenchy Soil ■ Wayne and N'ew 
Hanover. 

17 

Silica Insoluble, 65.97^ 

" Soluble, 4.63^ 

Alumina and Osido of Iron, 8.10 

Oxide of Manganese, 0.13 

Lime, 0.24 

Magnesia, 0.22 

Potash, 0.40 

■Soda, 0.18 

Phosphoric Acid, 0.07 

Sulphiirie Acid, 0.25 

Chlorine, trace 

Organic Matter, 18.12 46.50 26.55 

Water, 5.60 

Sdphid-e of Iron, 1.12 

Number IT is from a plantation near Boon Hill, Wayne county, (At- 
kmson's.) The soil ie black, produced well for several years, and then 
began to {nil^—toj^rench in patches, which gradnally widened until they 
occupy a large part of a field, flat, low and swarnpy, and of the same 
general appearance and natural growth as number 18, which is from the 
plantation of Jas. Murphy, on Black Kiver, New Hanover county. The 
latter sample was obtained from a barren patch of a few rods, in the 
middle of a large field, which had a number of such scattered over it. 
The field had all produced alike well for three years, and then began to 
fail in this way. The soil was dark brown to black, 3 to 5 feet deep ; the 
original growth, poplar, tnpelo, white and red bay, maple and a shrubby 
thicket. No. .19 is a similar grade of soil from the lands of J. Foy 
near PoUocksville, Jones county. This, as well the others, contains in 
good proportion most of the elements of fertility. 

It will be seen that the analyses do not reveal the sonrco of the diffi- 
iCKlty, perhaps for the same reason suggested in regard to number 7. 

This is a point deserving further investigation and more minute ehemi- 
c^ analysis; especially since there is a considerable area of this descrip- 
tion of land. 
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31arsk S'jils—'Wh^s Marth, Columbus County, cSc. 

20 

Suica, InsolnWe,. -.., 37.47 \ 

** Soluble. 9.9oj 

Aliiiislmi,....- 3.43 ( 

<Oxideo*' Iron,- . (1.55 l 

'Oxide of Manganese, 

l.irae,... ■ 0.45 

Mngnesia, n.5S 

Potash, . o.m 

Soda, . 

ePliosplimc Acid,... ^ 0,22 

Sulphuric Acid, O.IO 

OWoriiie, 0.03 

wLr, 5.30 \ 20-^2 ^^-^^ 

■Suipiiido of Iron, 1.09 

Ciiloride of Sodi«m, 1.63 

NiiRibd'-SO isfrom White Marsh, a fijff tnfles southeast of Whiteville 
■7011 the plantation of Ooi. V. V. Kieliardsoii. The mareh is treeless— a 
^latura^ Riead^w, matted with coarse water grasses, weeds, and a few 
■scattered bBtton biif^hos. It is oversowed a considerable part of the year. 
Jt is dark gray to biaCk soil, three to four feet deep, and shakes under the 
Tread i b«t is xiry and solid cnotigh for cattle-grazing in summer and 
aiitiiinn. The analyam shows a very rich soil, capable of indefinite pro- 
■dnciion, if drained. There are some 2,000 acres of this open grassy 
inarsh-in view from OFie point. 

Nuftj'ber 2i ie from the wide marsh which borders Newport river at 
Dr, ATendeH'a ^jiace, 7 inilea above Morehead City. This marsh is ono 
to two miles wide, afid kas been formed within a generation, filling up 
the old wi(dc channei of the river and reducing it to a narrow serpentine 
bayoH of a rod or two in breadth. The soil is of a dark, bluish gray 
■color, and fsH of decaying grass roots and stems, and five to ten feet deep. 
It is seen from the analysis to be ii-ot only a very rick and inexhaustible 
soil, but to be capable of serving as a fertilizer for the neighboring region, 

Nnm'ber 22 is from a marsh oh Tar river, one mile above the town of 
Washington, on the plantation of Gen. Grimes. It extends a considera- 
ble dJetaneo along the river sbore, and has a -depth of s«il of Ave to ten 
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feet The analysis indicates a valimWe fertilizer, for whiuh purpose it 
has been used to eome extent. ImJeedj a!! of thase iitarsli sediments, of 
which there is a great and increasing area, scattered along all the Jowcr 
reaches of these mde rivers, and on the shores of the sotwids and bays^ 
must one day become a most itnpoi'tant source of manure to aU the eoHst 
region, which is everywhere penetrated by hayoua unci otlWr navigable 
watev-ways, for their transportation and distribution. 

Semi Swamps and Alluvions, in seuet-ul Oounfies: 

23 24 go 26- 27 28 §9' 

Silica, Insohible,... 85.15 t „.^. ,. „- ;5l,T0 &7.T& 8-1.25 90.13: 

'■ SoiublD, 1.57 \ ^*-'^ **'-^'* 0'.40 (y.m tl.l5 3.67 

Alumina ( - ,^ 1.15 5.15 5.85 > „^ §:#4 1.4S 

Oxide oflron,.... S ^-^-^ 0.71 9.60 0.07 f ^'"'^ 1.85 6.70 

lime, 1.67 0'.2O 0.59 1.<V6 0.73 0.17 0.45 

Magnesia, 0.38 Ol09 0.29 0.63 0.4^ 0.25 O.Oo- 

Potash, trace O-.l^ 0;OS 0.72 0.41 O.ll 0.13 

Soda, 45 0.84 0.57 

Phosphoric Acid,.. 0.03 trace 0.00 0.06 0.05 0.02 

Sulphuric Acid,.. . 0.03 OA^ O.OS- trace tract' trae® tirace 

Chlorine,. *^I trace trace trace 

Organic matter, . . . 4.41 1 o o^ «■ m. 7.40 1 .44 5.50 2.34 

Water, 1.33 ( '*■'''* ^'^^ 1.45 0.55 1.40^ 0.50 

Sulphide of Iron,.. 0.24 1.08 

KuraLber23 la a sandy and somewhat grafe!lyIi>ainofColnmbiis county,, 
of a gray color, flat, heavily timbered ; growth, willow oak, maple, 
aah, sweet and black gnm and poplar. It is foimd near Whiteville^ferm 
of V. V. Eichardson, and represents a large area of land in the easteri* 
counties, which can be identified by the above characters. It contains ail 
the elements of a good fcoil, but potash in too en:>al! proportion. No. 24 
is from the sloping margin of a white oak fiat, one mile east of Rocky Point, 
in New Hanover ; it ie gravelly and sandy, and produces fair corn crops. 
^5 is from the flat itself just mentioned, of which the chairacteriatic 
growth is white oak, but there are also biack gum, hickory, horn-beam, 
ashe, buckeye, may apple. It is shown by the analysis to be a strong 
soil, with all the elements of fertiJity in abundance, except phorphoric 
acid. 26 is from a gray alluvial tract which stretches for a mile or two 
south of the Nense, near Goldsboro, a sort of sandy second bottom ; the 
growth is willow oak, sweet gum, maple, white biiy, &c The analysis 
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isliows R good soil except as to phosphorie and siilph-nric aeid. No. %1 is 
tlie sub-soil of the last, at tlio depth of 3 feet;; and in it ono of the 
defects -of the soil proper isabuHdaHtly siip|i]ied. 28 is a sample of the flat, 
gray, alluvial wheat la^de north of AUseiiiarJe sound, obtained 1 mile east 
jjf Wnodville, Pei^uimane county. The analysis explains the fertility of 
these noted soils. 29 is from tike "pin« flats " of ^ohneton county; the 
.sample is from Selma, and was obtained in t!ve new grwmdsof Mr. Noble ; 
it ie of a light gray eo^or, presenting the a^ppearanee of a clay, very 
lumpy, aihi^ispoeed t-o aiMtere iii angular masses, M-hen piowed or spaded ; 
tlie principal growth ie kingleai pine, with small oalts, |;mn and other 
■semi-ewajTip vegetation. It is evidently a soil of good quality. Flats of 
■diis description ar« very extensive, in many eastej'n counties. 

ti-^Uberry Soils. 

39 I> E F 

SilM, .flO.83 .88.40 70.50 82.40 

Ahmiinaajid Oxide of Iron,. 1,34 2.93 0.76 8.70 

lime,.... 0,26 0.01 0X)1 0.02 

Magnesia,,. O.OS .0.01 trace O.Ol 

Potash, ■ ..,,, 1,46 trace trace 

Soda, . . 0,33 trace trace 

Phosphoric Add, 0.09 .0.00 0.15 

Snlphtiric Acid, ■0.27 

Organic Matter, \ - . . 4.20 25.20 3.35 

Water, .f ^'^^ 3.09 2.70 6.00 

Number 3<j is from a ^a9lbeiTy flat -of sesferai miles extent in the upper 
part of New Hano5«r county, one iifiile north of fiiirgaw Savannah. It is 
covered with a various sliratiby thicket, somewhat brambly, almost the 
only tree being a st.unted -eiiort leaf .pine, a»d tlie .growth of this rather 
■sparse. It wall be observed that the analysis shows abont 95 per cent, of 
«and, {leaving out tJiu organic usattej' and water), atid an insignificant 
.amount of alnmina and iron j .the ot Iter jngredientB .being in fair propov- 
■tion ; it J8 a nanch better .soil than that of most gallberry lands. The 
.next .analysds, D, is that of a sample fro«i Sampson eounty, by Dr. Em- 
siions, and shows a hopeleady poor soil. There is a considerableiqnantity 
of siieh land in this and in Duplin and Johnston counties. The color is 
ibrownjsh gray and drab, fiiinilar to this and ev&o more deficient, is the 
mext soil, represented by analysis E. The specimen is from the great 
Soj-'er Swamp, .and according to Dr. Emmoiia, from whom the analysis is 
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taken, represents a large proportion of it. Fia given by Emwiotis asatu 
example of the better kind of gallberry land^of considerable extent in 
Onalow. The colotis described as "light yellow and textnre feie." This, 
soil has a Mr proponion ©^' alusjiTia and iron, in whieb this class of land; 
is nsually delkiientf and no excess ot" organic matter as is eoin'inon. Sn 
that it differs mtich frona a trne gailberry soil, whicli consiste-eesentially 
of a coarse white sea sand with orgainic mat&er and little else,. a>nd ia rep- 
reseated by the analyses D and E. Tl>ese gailberry tracts are generally 
flat and wet,, and are characterized by a dwarfed vegetalioii as wtll as by 
the prevaleoce of the bnsh froiu wliie-h they are named- 

Sawmnah Soil&. 



Silieai Ineolnble-, } q- on 

Silica,, Soluble, y^-^^ 

Aliiminaj ) oar 

Oxide of Iron, ( 

Lime,. 0.T7 

Magnesia, 0.41 

Potash, Ov41 

Soda...... 

Phosphoric Acid, 0J.9 

Snlphuric Acid, 0.02 

Ohiorine, trace 

Organic Matter, 1 a, „-. 

Water, j ^ * "" 0.5& l.eO' 4.00' 



32 


3.S 


34 


G. 


».66 


S6.89 
4.05. 


ms6 

8.80 


S0.5» 

e.io 


1.31 


a.ri 

1.18 


8.99 
1.85 


100' 
3.40' 


0.22 


0.2ft 


0.26 


S.36. 


0.40 


0.11 


e.ii 


0.18 


0.86 


0.02 


0.16 


8.10. 


0.34 


O.IT 


0.14 




0.12 


O.U 


9.06 


? 


0.13. 






trace. 




(l.0» 


O.IS 


trace. 


^R 


4.55 


3.40 


3.70- 



Knmber SI- represents the Burgaw Savannah in the northern part of 
New Hanover coH.nty, on feoth sides of the railroad, 25 wiiles above Wil- 
Hiington. This sample was taken withii* half a mile of the upper or 
northern margin. The soil is dark gray to black coloired to the depth >■€ 
about a foot, and is composed of very fine sand with little elay, bat is- 
pasiy when wet,, with impalpable hniiDiis, whiclr renders it as impervious- 
to water as pipe elay. At the depth of two feet the color is light yeliow,, 
and at three feet the quantity of clay is considerably increased. 32 is 
another sample from the middle of the sanw aav,.nnah. It tfontaiivs more 
sand and organic matter, and much less clay than the fonuer. It is ob- 
vious fi-om these analyses that this is a iwir soil, artd if draiiied, marled 
and aerated, it would no doubt produce well. The growth consists of a. 
number of species of short grasses with sarracenias- and other fLDwering 
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plants in abundance, the savannah being merely a prairie. 33. is from 
the Big Savannah in Beanfort county, -which has been deeeribed previ- 
ously, and is the largest prairie in the State. Itds of the same descrip- 
tion as Burgaw as to growth, except that there are occasional small per- 
simmon biiehes scattered among the graee, but these do not seem to pass 
one or two years growth. The soil is of a gray to light yellowish color, 
and consists of very fine sand, much resembling ciay in appearance. 3i 
is the snbsoil of the same at the depth of 20 inches. This is seen from 
these analyses to be a fair soil, but not so well eonetitnted as that of Bnr- 
gaw. G is a savannah in Craven county on the Atlantic railroad ; analy- 
sis from Emmons, These savannahs may be considered as capablesoils 
if drained ; and therein lies the difficulty, on account of their very dose 
texture, which no doubt constitutes tlie controlling cause of tlieir treeless 
condition. 
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Number 35 is a specitneti of the level, upland, sandy soil, so common 
in the eastern section. The sample was taken at T'aison's depot, in Du- 
plin county, in the forest. This and number 45, obtained one mile north 
of Wilson, represent the most common type of cotton lands of the region, 
not only in these counties, but in Wayne, Pitt, Lenoir, Edgecombe, &e. 
The growth is an open woods, consisting of a mixture of long and short 
leaf pine, mostly the latter, with an undergrowth of rather small oaks of 
several epecies, (prevalently poat oak and black oak), and a subordinate 
shrubby growth of dogwood, sourwood, blackjack, &c. The analysis 
shows it to bo a very sandy loam with a snfacieney of organic matter, and 
all the essential mineral elements of plant food in moderate quantities. 
The sand is tolerable fine, but the texture is not close enough to retain 
moisture well, and its supply of organic matter is easily exhausted. It is 
plain that these soils under cultivation will require marl to keep up the 
supply of mineral elements and frequent green crops to restore the easily 
exhausted hnmus. 

The Eiibeoil ie yellowish brown and a little more clayey, and eo compact 
as to stand in vertical walla, in ditches and wells, almost as well as roek. 
36 is a similar soil, a little more sandy, from Mr. Jas. Joyner's place at 
Marlboro in Pitt ; 37 is from the same, and is a garden soil in which t!ie 
cabbage is affected with the disease known as the Ug root, which is com- 
mon in the region. The only suggestion contained in the analysis is con- 
nected with the deficiency of clay and the consequent want of coherence, — 
porosity of the soil, which probably permite, or in some way promotes 
parasitic, or fungoid growths upon the roots. 

Number 38 is from the flatfish slope of the ridge which forms the 
north shore of Waccamaw Lake, in Columbus county. The sample is 
from a point in the forest near the depot. It is, from the analysis, a soil 
of a better general constitution than the preceding. 39 is the subsoil of 
the above at a depth of two feet, and is much better than the soil, indica- 
ting the advantage of deep plowing in this case. 

Number 40 is a leaner and more sandy soil from the border of the 
great White Oak Swamp in Onslow. This ia a slightly rolling upland, 
and the soil is of a yellowish brown color. There is a scattered growth 
of pines, long and abort leaf, and an undergrowth of scrubby oaks. 
There is a large area of similar soil in the region. The subsoil, at the 
depth of 20 inches, (analysis 41,) is, like that at Waccamaw, much better 
than the soil, in most respects. 

Number 43 is a sandy upland, of the same character as the preceding ; 
the sample is from the sliglitly undulating border of Pine Log Swamp, 
two miles northwest of Whiteville, Columbus county. The growth is the 
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same as in the last case, with the addition of dogwood and blackgum, i3 
is from the vineyard of Col, D. M. Carter, one mile from Washington, 
Beanfort conntj. The tract had bee:: long cultivated, but was at the 
time the sample was obtained, planted with senppernong vines, of several 
years standing. 44 is from a piney, blackjack swell of land on the eastern 
edge of the village of Selma, Johnston county ; and is representative of 
a common class of soils which will be recognized from the description. It 
is yellowish brown in color, and eornposod predominantly, of moderately 
fine sand. 

The obvious defects of all these soils are due to the excess of sand and 
the consequent small proportion of clay, and in part also to the chemical 
state of many of the other elements which are present in fair proportion. 
It is largely a quartzose granitic sand of so permeable textnre, that the 
mineral elements are carried off' by solntion almost as fast as formed from 
the gradually decomposed rocky constituents. 

The advantages of the addition of humus, from any source, and of the 
calcareous marls, so abundant in the region, will be obvious when the 
analysis of some of these in the next scctluu, are compared with those of 
the soils. 

Sand Hill Soils. 

40 H 

Silica, 93.ia 94.80 

Alumina and Oxide of Iron, 5.29 0.65 

Lime, , 1.13 0.01 

Magnesia, 0.03 trace 

Potash, 0.64 trace 

Soda, 0.35 trace 

Phosphoric Acid, 0.00 

Sulphuric Acid, 0.33 

Chlorine trace 

Organic Matter, ) 1.50 

)■ 0.60 

V^ater, j 1.20 

The first of the above analysis, No. 46, is that of a tolerably fine, nearly 
white sand, from the ridge of dune which cresses the peoinsulaof Pamp- 
lico, in a northwest direction, in Pamplico county; the sample was got- 
ten not far froiii Grant's store, in the open " piney vfoods," or " pine 
barrens," characterized by a scattered growth of long-leaf pines and tus- 
socks of wire grass, with patches of shining bare sand between. And yet 



ityGoogle 



ECONOMrCAL GEOLOGY. 



183 



the analysis does not look half so poor as the soil is in fact. It consists 
however of rounded and smooth grains of wind-drifted sand, mainly of 
white quartz, but partly also of particles of marine shells, and black iron 
Band. H is an analysis by Dr. Emmons from the sand hills of Bladen 
near Elizabeth town. This, it will be seen, is sterility itself. And yet 
even such lands, mainly through the force of their snbsoil, ofteti produce 
certain kinds of plants very well ; for example, the sctippernong, the 
cassena, and the ground pea. 

The preceding exanip es are all uf trarisporied soils, belonging for the 
most part, to the drijt, which consists of the debris of tlie older i-ooks, 
lying west and above. Tliose which follow are mostly sedentary atid 
granitic. 

SOILS OF THE MIDDLE EKGrON. 

Tobacco and Wheat Soils of Oranville, Orange, Person, Caswell. 



47. 

Silica, Ineol...... 94.10 

" Solable,.. l.IO 

Alumina, 0.71 1 

Oxide of Iron, . . 0.65 f 

Lime, 0.13 

0.14 

.... 0.07 

Soda, 

Phos. Acid,. . . . trace 

Sulph. Acid,. . . trace 

Chlorine, 0.01 

Organic Matter, 2.40 

Water, 0.20 



58,56 


85.70 


79.S3 


71.60 


81.35 




6.95 


3.77 


3.90 


0.49 


30.18 


1.90 
1.48 


5.30 
3.38 


5.89 
10.69 


5.94 
3.19 


3,03 


0.16 


0.07 


0.22 


0.91 


1,42 


0.24 


0,16 


0.25 


0.51 


0,19 


0.12 


0.10 


0,02 


0.43 


1,33 








0.69 


trace 


0.06 


0.11 


0.32 


0.11 


traeo 


trace 


0.03 


0.04 


0.18 


trace 


0.02 


0.02 


trace 


trace 


4.55 


3.05 


C.25 


5.40 


3.90 


1.40 


0.45 


030 


2.20 


1.70 



Namber 47 is a light colored, sandy and gravelly soil, from Prospect 
Hill, Orange county, formed by the decomposition of a very qnartzose 
felspatie granite. The growth iiiclndes several species of oak of moderate 
size, with a few small specimens of hickory, dogwood, sourwood and 
blackjack, and an occasional pine. The sample was taken from tlie farm 
of Mr. E. Birch, which produces tobacco of tlie finest quality, which is 
sometimes sold at two dullars a pound. It is evidently a lean soil, and 
the yield is small ; though the texture uf the leaf is superior. A dressing 
.of gypsum and bone-dust would raise the quality of this soil very much 
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ae these would supply the onlj' elements of fertility which are deficient. 
Number 48 is a soil of somewhat similar physical appearance and growthi 
but with a larger proportion of hickory and a heavier forest, found on the 
eastern elopo of a high broad-baebed ridge near CtIIHs' Copper Mine, on 
the Person and Granville line. The soil is derived from an epidotie feld- 
spathic rock and hence has a large proportion of lime, magnesia, iron and 
alumina; bnt phosphoric acid ia present in only very small quantities. 
Numbers 49 and 50 are specimens of the noted Ilieo tobacco lands in the 
northern part of Person. These soils are derived from feldepathic and 
horiiblendic slates and gneisses, and are characterized by fine forests con- 
sisting of several species of oak, hickory, dogwood and occasional pines. 
These soils are a sandy and somewhat gravelly loam, of a light orchreons 
color. The former is from the farm of Me. M. McGrehee, and the latter 
from Mr. J. Pointer's. It will be observed that both these soils, and 
especially the former, have a good proportion of potash and Hme, the 
most important elements of a tobacco soil ; and the decomposing 
gravelly particles of rock restore the waste of cultivation to a con 
siderable extent. Bnt ashes and gypsum would add much to their 
fertility. 

Number 51 ie a fine wheat and corn soil from the plantation of Mr. J. 
Davis, on Spew Marrow Creek, in the northern part of Granville county. 
It is a dark gray to black, gravelly soil, with a thick growth of hickory 
oak and dogwood. The yield of this land per aero has sometimes been 
above 100 bushels of corn and 50 bushels of wheat, without manure 
There ie a large level body of such land about Sliiloh church. The fer- 
tility is due to the syenytic a[id doierytic rocks from which the soil is 
derived. 

Number 52 is another fine wheat soil from the banks of Neuee Eiver 
in the southeast corner of Orange county, the noted Cameron plantation, 
which ie a wide level aliuvia) tract of several thousand acres. The soil is 
a light aeh-colored clay apparently ; the analysis however shows it to be 
mostly sand ; bnt the texture is very fine. The growth is white oak, 
willow oak, hickory, black and sweet gum and elm. The analysis shows 
a very rich and durable soil, with all the main elements of fertility in 
large ]iercentage. 

B lad jack foils. 



Silica. Insoluble, 85.33 6i.96 50.07 

'■ Solub Ie, 2.50 0.00 12.20 



ityGoogle 



ECONOMICAI, GEOLOGl'. 185 

Alomiua, 2.51 12.75 8.4S 

Oxide of Iron, 4.99 8,8T 17.49 

Oxido of Manganese, 0.70 

Lime, 0.04 4.37 0.08 

Magnesia, 0.07 1.33 0.76 

Potitsh, 0.07 0.72 0.10 

Soda, 1.52 0.10 

Fhoephorit! Acid, 0.09 0.15 trace. 

Sulphuric Acid, trace. trace. 0.00 

Chlorine, trace. trace. 0,22 

Organic Matter, 3.10 3.95 8.00 

W.ater, O.90 2.00 2.40 

Tiiefirst of these specimens is from Leasbiirg, on the west border of Per- 
son county. It iaan ash-colored, gravelly soil, overlying honiblendic and 
feldspatliic rocks at the depth of a few feet. The growth is thicketj, and 
eoBjposed of small blackjacks, post oake and hickories. Plastur and ealt 
would supply the most obvione defects, and doubtless much increase its 
productiveness, which is naturally low. Number 54 is from a gladey, 
lilaetjack fiat, ten miles southeast of Charlotte, Mecklenburg connty. 
The soil is a light gray, gravelly loam. The growth is almost exclusively 
blackjack, with an occasional post oak. The underlying rock of this region 
is syenyteanddoleryte. It is evidently a very tine and durable soil, need- 
ing only thorough draining to develop its fertility. 

There is a large area of land of similar quality and origin to these two 
samples, overlying the amphibolic and syenytic rocks of the Greensboro 
and Charlotte belt of granitic rocks. The surface is generally quite fiat, 
or but slightly undulating. The color is generally light to slightly yel- 
lowish gray, and sometimes dark gray and greenish, and in composition, 
the soils are generally a very gravelly clay, pasty and boggy in wet 
weather. 

Number 55 is from a flattish, gladey, blackjack woods, in the southern 
part of Granville county, three miles south of Taylor's Bridge. The soil 
is derived from a coarse, dark trap (doleryte) dyke of several hundred 
yards breadth. There are some oaks among the growth, of which black- 
jack is the most characteristic. 

Soils of the Piedmont and Mountain Sections. 

56 57 58 59 

Silica, Insoluble, 76.88 71.64 54.87 77.06 

" Soluble, 0.67 0.00 0.78 3.84 
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Alumina, 12,46 11.47 14.61 6-97 

Oxide of Iron, 3.5T 4.27 13.74 4.07 

Lime, 0.51 1,04 1.17 0.10 

ilagnesia, 0.33 0.14 1.69 0.29 

Potash, 0.16 3.42 2.38 0.11 

Soda, 0.45 1.09 0.70 

Phosphoric Acid, 09 O.OS 0.16 ('.05 

Snlphiirie Acid, 0.02 0.04 0.03 trace. 

Chlorine, trace. trace. trace. 0.06 

Organic Matter 4.60 5.49 7.25 6.65 

Water, 1.07 1.30 2.05 1.10 

Sulphide of Iron, 0.11 0.03 0.05 

Number 56 le from the forest in the Kiilmrbs of the town of Hickory, 
Catawba county, she growt!i being small to medium sized oaks, black- 
jack, dogwood, eourwood and pine. Tbis locality is on the top of a broad 
flattish ridge, some 3 miles from the Catawba River and more than 300 
feet above it. The soil is light coiured and evidently sandy, a little 
ochreons with iron oxide. The analysis is of a fiiir soil, having all the 
substances required by the cultivated plants in pretty good proportions. 
No. 57, from the wood at the railroad bridge near Morganton, is plainly 
of a much better composition, having a very large per eentage of lime and 
potash, and is well adapted to the prodnction of tobacco. The growth is 
much more Inxnriant than in the preceding ease, consisting of oaks, 
hickory, dogwood and pine. This is also a light yellowish sandy loam. 
The last two are representative soils, standing as good averages for the 
respective regions for several miles aronnd 

No. 5S is a representative of the best class of uplands in CaldweU 
county. The specimen was obtained from the high ridge 100 yards above 
the college in Lenoir, in a heavy oak grove. It is a red soil from tlie 
abundance of iron, and contains, like tho specimen from Morganton, re- 
markable percentages of the alkalis and alkaline earths, and so is notably 
adapted to the prodnction of tobacco, as well as grain crops. 

Number 69 is a yellowish brown colored soil from a high chesnnt 
ridge in Mitchell county, a terminal spur of the Little Yollow Mountains 
in the bend of tlie North Toe River, 3 or 4 miles south of Wiseman's at 
the Toe K. crossing. The growth is chesimt, Spanish oak, chesnnt oak, 
Eourwood, ivy, (kalmia), and much wild indigo; a combination which is 
always indicative of infertility. The analysis shows low percentages of 
most of the valnabie soil ingredients. The soil is gravelly, and the rock 
particles are not thoroughly decomposed; and the infertility arises as 
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much from ihis circumstance, that is from the mechanical state ot the 
substances present, as from any deiiciency of them ; and this difficulty, as 
well aa tlie other, in part, would be much alleviated by the use of quick- 
lime and ashes. There is a great deal of land of the above description 
amQiig the foot hills and low spurs of the mountains: while the higher 
ranges have generally a productive soil and are covered with hiKuriant 
forests ; the former being composed of argillaceons and micaceous slates 
and schists, while the latter are more frequently made up of syenytesand 
hornblende gneisses and slates. 

This completes the list of soils, as far as analyzed t but it ie only a be- 
ginning of the work which ought to be accomplished in this direction, 
and wliich would be, if the survey were in a condition to employ a 
chemist constantly. 

SECTION ir. FERTILIZERS. 

MAULS. 

Marl is very abundant in North Carolina and very widely distributed, 
and of several kinds, the principal of which are four, viz: Green-sand, 
Eocene, Miocene and Triassic, The former has generally but a small per- 
centage of carbonate of lime, 5 to 30 ; the second, usually 40 to 95 ; the 
third, 20 to 60 ; and the fourth, generally less than 50. The last ia of 
little consequence as a fertilizer, because of the very limited extent of its 
oiiteropB, and it is scarcely used where abundant. It will be remembered 
as a frequently recurring term in the Egypt coal section, described in the 
previous chapter. These marls arc more extensively exposed than else- 
where in the northwestern part of Wake county and in the edge of 
Orange, between Moirisville and Dnrham. There are frequent outcrops 
of a bed of marl and impure limestone, 2 to 4 feet thick, over a territory 
of 15 or 20 square miles, the nearly horizoutal strata coming to the sur- 
face in ravines and gullies, and exposed in ditches, wells, &c. Near Brass- 
field turnout, on Mr. W. Rochell's place, is an exposure of nearly 4 feet 
of alternate thin beds of a compact, light gray and red arenaceous lime- 
stone, with strata of nncompacted brick red, marly clay between. This 
middle portion has the following composition : 

Carbonate of Lime, 24.07 

" " Magnesia,.. , 7.52 

Silica, 47.20 

Alumina, 15.84 

Oxide of Iroi], 4.76 
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This would evidently prove a" valuable addition to some of the lean 
soilaof the region, which are deficient in alkaline matter. The upper in- 
durated strata contain more than 90 per cent, of carbonate of lime, and 
the lower about 60 ; and both require to be burned before fhey are avail- 
able for agricultural uses. Lime was made at this point during the war, 
and used for bnilding purposes in Raloigh. And some 40 years ago, a 
few kilns were burned for the same purpose, at a point a few miles south- 
east-ward. There is an outcrop of a very similar character at Mr. H. 
Witherspoon's, 2 miles east of B. 

Oreenaand Marl. — This is the great fertilizer of New Jersey, which 
has renewed the face of nearly the whole state agriculturally, within a 
generation, and mostly within a decade or two. The discovery of a marl 
bed in that region is lustly regarded as an event of more importance than 
that of a gold or copper mine. One of the chief occupations of the rail- 
roads in that state is the transportation of this natural manure from its 
depositories to the farms of almost every county. Prof. Cook, the State 
Geologist, raeiitions tho fact that the amount transported in 1867, was 
about one million tons, and the quantity is constantly increasing, with 
the discovery of new deposits, and the construction of every additional 
mile of railway, so that the amount for 18R9 was estimated at double the 
above. No one passing through the State in any direction can fail to 
notice the marl heaps that line the track at every turnout, and almost 
every farm in some sections. 

As to the benefits which that state has derived from the use of this 
fertilizer, the following remarks of Prof. Cook are sufficient : " Thousands 
of acres of land which had been worn out and left in commons, are now, 
by the use of this fertilizer, yielding crops of tho finest quality. What 
are supppsed to be pine barrens, by the use of marl are made into fruit- 
ful land. Bare sands, by the application of marl, are made to grow 
clover, and then crops of corn, potatoes and wheat." 

The composition of this fertilizer will be understood from the follow- 
ing specimens of analysis from tho " Geology of New Jersey, 1 808." 



4. 



Silica, 51.16 

Alumina, 6.10 1 

Oxide of Iron, IT.68 j 

Lime, 3.48 

Magnesia, 2,0i 

Potash, 4.27 

Phosphoric Acid, 4.54 



73.10 


49.40 


36.03 


38.70 


12.60 


8.90 
18.66 




I 30.67 


1.62 


2.52 


15.19 


7.79 




3.25 




1.21 




6.31 




4.47 


1.20 


2.69 


1.23 


1.41 
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Sulphuric Aeici, 0-43 2.16 0.26 0.31 

Water, 9.13 8.26 7.55 11.22 

The HAOSt valuable ingredienta of these marls are potash and phosphoric 
acid. It was long supposed that their high fertilizing effect was due to 
the potash chiefly, but it has been ascertained that the phosphoric acid is 
the constituent whifh determines the agricultural valno. Number 1 is 
one of the best varitities, containing unusually high percentages of both 
these inipcii-tant elements ; although some pits are richer in one, or the 
other. Number 2 is one of the poorer sorts. These two samples repre- 
sent the famous Squankum beds, some of which are wrought by com- 
panies on a large scale. Number 3 is from the pits of the West Jersey 
Marl Transportation Company, and contains a vui-y lii^'h percentage of 
potash. Number 4 is pronounced " A marl of the first quality and a fair 
sample of those of the neighborhood." Number 5 "Is a good sample of 
the blue marl." And yet neither of them is fii;li in iiliuophurtc acid or 
lime. 

This greensand is widely distributed over the southeastern half of New 
Jersey. It occurs in horizontal beds of great thickness and vario^i,'! i"im- 
position. The characteristic compound however is, of course, the green 
sand, which consists of minute rounded grains of a green colored min- 
eral, soft enough to be crushed by the nail, and known in mineralogy as 
glaneonite, a hydratcd silicate of ahimnina and iron, with potash and 
magnesia. The diftereijl strata contain different proportions of this min- 
eral mixed with clay, quartz sand, and sometimes a eousidcrable per- 
centage of carbonate of lime. Some of the best layers of marl contain 
90 per cent, and upward of the green sand. An average of some two 
dozen analyses given by Prof Cook gives 75 per cent., the range being 
from about 30 to 90. In North Carolina the proportion of green sand is 
very small, not often passing from 5 to 10 cent., and only occasionally 
rising to 25 or 30. 

By reference to the map and to the previous chapter, it will be seen 
that this marl owciirs throughout the southeastern region of the State, 
between the Nense River and the Cape Fear. The following analyses 
will furnish the means of comparing these marls with those of New Jer- 
sey, and also of estimating their agricultural value: 



Silica, Insoh, 

*' Soluble, 

Oxide of Iron and Alum. 



B 


c 


D 


E 


;y.oo 


91.00 


79.00 


89.70 


1.46 


0.20 


0.60 




6-40 


4.70 


8.80 


3.00 



t>Googlc 



190 GEOLOGY OF NOETII CiROLINA 



l.CO 








33.40 


1.00 


2.75 


1.50 


13.60 


0.70 


1.60 


O.SO 


1.43 
2.12 


0.23 
0.26 


1.75 I 
0.30 ) 
0.20 


0.25 


1.60 




2.00 





Phosphate of Iron, 

Oarb. ofLiine, 11.40 

Magnesia, 0.20 

Potasli, 0.38 

Soda, 0.42 

Siilpluirie AciJ, 

Organic Matter 4.80 

Water, 3.80 l.SO 1.50. 2.33 3.51 

The above are froiH Emmons!, repi-odueed because tlie repoi-t in wliicli 
they occur is out of print and little accessible. Tlie first two represent 
the upper and Jower beds at Blackrock, on the Cape Fear. C is described 
as representing the' greeiisaiid marl 38 it exists near Kinaton and at Mr, 
D. Fowler'e, in Bladen. D and E are from Tar Hi ver, near Tarboro', the 
former from Gov. Clark's plantation, and the latter froin Col. BridijerE'. 
The analyses given below have been recently made : 



SUca In= 1 nqi Ta.66 51,50 83.35 79.76 77.04 T6,G3 68.!ll 

aoluble 

Alum and Ot of Iron T 5b G.68 r.Sa 11.88 6.63 6.63 4,33 9.U1 

Lime 9 33 8.15 30,31 3.S6 0,60 6.58 9.19 8.80 

Magnesia 1 OS ii,m 0.14 0.93 0.43 O.SO 1.90 

Potash 68t f... O.STi , rw, 0,88 0,51 0.63 

Soda 83( ''■°^ ( ^■'^ 0.65 0,11 

Phosphoric Aeld 004 trace 0,14 0.13 0,73 0,34 

Snlpliurio Aotd 6 13 1.47 1.53 0.44 0.4S 1.83 -t.Sl 

CaibonloAcid 7 .^3 0.53 15.87 5.37 6,00 5,76 

W ater and Org. Matter, . . . 0.82 4,45 5.75 1,93 0.4« 0.9B 

Nos. 1 and 2 are from the bluff of Livingston's Creek in Ernnswick 
county, at the railroad bridge, and present a fair average of the grecn- 
eand marls of that creek. No. 3 is from the bank of the Cape Fear at 
Parsley's Mill, Wilmington. No. i is from Eockflsh Creek at railroad 
crossing, on the upper border of New Hanover. No. 5 ie from the mill 
on South-west Creek, soipe 4 miles from Kinaton. No. 6 is from the marl 
pits of Mr. W. Taylor, on Lonein swamp, 7 miles north of Kinston. No. 
7 is from the bank of the creek at Suggs' Mill, Wheat Swamp, some 9 
or 10 miles iiorthweet of Kinston. No. 8 is from the cretaceous shell 
bhifl in Snow Hill, Greene county. 

It will be seen that the proportion of greensand and silica are very dif 
ferent in these specimens from those fonnd in the New Jersey beds. 
There is, however, a good percentage of lime generally, and of potash 
and magnesia. And in fact these marls have been nsed with very groat 



ityGoogle 



EC ON sue A I, GEOLOGY. 



131 



advantage in many places, Mr. ITlowers, above mentioned, states tliat 
!Ui application of five to seven liuiidrod Inisbels to the acre has sottietimes 
more than qnadrupled tlie crop of corn, and Mr. J: ]?. Oliver, 3 miles 
further down, prefers the greensand to the more calcarooua shell marls. 
And Dr. Emmons states that Gov. Clark had naed the marl, marked " C" 
with good snccess for many jears. Some of the analyses given above 
show a large percentage of sulphuric acid, (sulphate of iron), as Nos. 1, 
4, T. Theee must be nsed with some caution on account of their acid 
(jiiality. They simuld be thrown ont of the pits long before nsing and 
exposed to tJie leaching action of the rains ; or better, tieatcd with a 
fimall percentage of lime or of shell marl, which would not onl)' cfirroet 
tlio acidity, but increase the value by replacing the sulphuric acid with 
gypsiiii!. 

The quantity uf marl which may bo profitably used varies with itb 
quality and the condition ot the land. But these greensand nmrls may 
be applied in quantities of from 500 to 1000 bushels per acre. The 
richer marls of New Jersey are applied in qnantitiiss varying from 100 to 
500 or even 600 bushels. But it happens in this state generally, that 
where this species of marl is found, the bettor qualities of shell marl are 
also accessible, and, requiring to be used in much smaller quantities, they 
are much cheaper. But where these cannot be had, the greensand marls 
are unquestionably well worthy of the attention of Hie farmer. Their 
distribution is easily seen by a glance at the map. They come to the sur- 
face, as stated, along the banks of the Cape Fear and Livingston's Creek, 
on Black .River and South River, on the Neuse and ils tributaries abont 
.and below Kinston, along the Contentnea and Moccasin, and at a few 
points even as tar north as the Tar Kiver. 

Eocene Marl. The maris of the next formation, which are always 
.found overlying the preceding, when the two occur together, are, as 
already described in another jaonnection, either a calcareous sand, pass- 
ing in places into a friable sandstone, coarso, or tine, or a tine calcareous 
clay, or a conglomerate shell limestone, more or less compact and occasion- 
ally semiorystalline. They are composed of comminuted shells, corals 
and other marine exuvite. The extent, and many localities of outcrops 
of these marls, have been previously noted. The following analyses will 
show their cheuLical constitution and agricultural vahie : 

8 10 11 la 13 

Silica, 3.5i 

Ox.of Iron and AIniu, 0.97 

Lime, 51.74 50.59 52.90 48.55 39.96 27.7a 



1,22 


7.37 


1.30 


1.63 


52.80 


48.63 
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0.58 


1.07 


1.39 


1.42 


trace 


0.85 


0.25 


1.06 


0.79 


1.34 


0.00 


0.05 


0.00 




0.46 


trace 


0.34 


0.10 


0.39 


0.44 


0.18 


0.08 


0.20 


0.24 


0.75 


40.29 


42.33 


39.35 


32.46 


20.96 


0.36 


0.46 


0.45 


0.62 


2.98 
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Magnesia, 0.50 

Potash, 1.28 

Soda, 0.36 

PhoephoricAcid,.... 0.35 

Sulphuric Acid, 0.49 

Carbonic AcicJ, 40.61 

Water and Org. Mat, 0.16 

The first fonr specimens are from New Hanover county ; number 8 
from a point about a mile N. E. of WilmingtoOj the locality called Hard 
Scrabble ; the others from Eocky Point and vicinity ; 9 from D. T. Dur- 
ham's place, one mile west of E. Pt,, the marl lying so near the surface 
as to be exposed in the ditches and even the fiirroughs of the wide river 
flats, which extend from the North East Eiver at Rocky Point for nearly 
a mile in this direction and several miles along the course of the river ; 
No. 10 from a plantation known as Green Hill, some 2 miles above R. 
Point, iu a situation quite eimilar to the last ; Moselj Hall, the nest plan- 
tation above, furnishing sample 11-. These marls are all of the same de- 
scription, viz, white, rather eoavse, friable, shell and coral sandstone, easily 
removed with a pick, or even a hoe. The only point south of the Cape 
Fear where I have seen this formation is the bluff of Black Rock. 
Here it is quite similar to that just described, but it is only a few inches 
thick apparently, and lies in immediate contact with the greensand of 
that bluff. It is found however all ahmg the course of North East River 
and the other streams north of Wilmington, arid every where within a 
few feet of the surface. At the Davis place, 7 miles above the city on 
the N. E. River, as well as at Rockj' Point, the formation occurs both in 
the form just described and as a compact limestone, which is valuable 
both for building purposes and as asourceof lime, for which it was largely 
used during the war: it has also served asiLfliix fur iron smelting. 

It will be seen that these samples, whicK are representative for the 
region of the Cape Fear, have a chemical constitution not different from 
that of ordinary limestones, the percentage of carbonate of lime ranging 
from about 90 to 95, Of the same character are the outcrops along the 
North East River and its head waters through Duplin and (the eastern 
side of) Sampson counties, as for example, on Maxwell's Creek, near the 
bridge at Chinqiiepin, at Mr. Jcs. Shines, some 7 miles east of Mt. Olive 
Depot, and at Mr. Henry's in Young Swamp near Faison's Depot. The 
outcrop near Kenansvilie, at Rev. Mr. Stallings' differs from the preced- 
ing only in its somewhat lower percentage ot carbonate of lime ; it is 
represented by No. 12. No. 13 is from Dr. Roberts', nearMt. Olive, and 
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is a good re p reset! tat ivo of the marl beds of the immediate neighborhood, 
at Jesse FlowerB', Kornegay'e, Benj. Carr's, &e. In this region tho 
Eocene mar! has been commingled with a considerable percentage of the 
underlying greensand, and contains nnmerons sharks' teeth, rounded 
fragments of bones and coprolites, 

14 15 16 IT IH 19 20 (30) 

SIlKS, Insoluble, 5.60 11.86 ll.SO 4.S8 15.38 37.54 52.89 3.83 

alUca SoluWo, 1.16 1.78 3.64 0.74 

Ox of Iron and Alum , 3.1S 3.53 S.8T 1.00 2.86 4 40 6.68 1.62 

Lime, 4fi,8e 44.55 43.85 50.80 4J.T0 39.08 20.94 50.04 

Magnesia, 1.11 0.33 0.67 0.67 0.06 4.60 0.65 1.T2 

Potaili, 0,53 0,96 0,60 0.37 0.34 0,51 0.55 trace 

Soiii, O.SO 0.3B 0.38 0.43 0,20 0,00 0,03 0,14 

Pho^ph Acid, 0,47 0,06 0.43 0.45 0.24 0.43 0.27 0.34 

faulphu 4cid, 0.70 0,38 0.30 0.33 0.50 0.13 0,21 0.45 

t 111) 4cia, 37.03 34.98 33.83 40.60 32.33 37.30 1,5.90 40.55 

^Vater and Org MatUr, 5.06 3.33 6,37 0,27 5,47 4.80 0.10 0.58 

Nos. 14 and 15 are from Onslow county, which is for the most part 
tmderkid with marl and limestone of this period. The first is from the 
pits of Dr. Dnffy, near Richland, who makes much nse of it, and with 
great benefit to his land. Dr. D. also uses the shell marl. No. 15 is 
from E. L. Frank's, Oohorn Creek, on the borders of White Oak Swamp. 
Abont Richland, on Chapel Run and other streams, are cliffs of lime- 
stone, as well as on some parts of Dr. Dnffy's plantation. This marl 
extends southward towards Jackson, being in places compact, as about 
the Alum Spring and Crane Ponds, and again loose and nncompacted, 
and sometimes mnch mixed with the greensand, which seems to have 
been washed tip by the waves and re-deposited with this formation, as about 
Alt, Olive. A specimen from E. F. Jamiii'a shows only 49.28 per cent, 
of carbonate of lime. 

No. 16, (as well as 15), is triable, ratlier iine-grained calcareous sand- 
stone, of a grayish to yellowish white color, and is found on the banks of 
Trent River, some six miles above Trenton, in Jones county. No. 17 is 
from Mr. J. A. Heath's, 8 miles sontheast of Kinston, Lenoir county. 
No. 18 is from Maj. Blount's place, some 1 or 8 miles above Kinston, on 
the Nenee. A very similar specimen is from Jno. E. "Wooten's, about 5 
milus Southeast of Kinston. This last has a slight sprinkling of the 
green grains from the lower formation. Dr. Emmons gives two analyses 
of Eocene marls from Jones connty, which had been used as fertilizers, 
both from J. H, Hanghton's place, the first showing 85.20 per cent, •f 
carbonate of lime, the second 56.06 ; also another from W, Wadsworth's 
in Craven, which contains 11.23 per cent, Mr. "VV. used 75 to 100 bush- 



ityGoogle 



194 GEOLOGY OF NOETH CAKuLINA, 

ela to the acre, and found that quantity as imicli as his poorer soils would' 
take with advantage. 

No. 19 ia from Ool. S. Biddie's on Nense Eivor, eome 10 miles above 
Newbevn, Emmons gives an analysis of a sample from the same point 
which shows 78.60 per cent, of liraeoarboiiaEe. This marl is a very tine 
day-like mass, of a light ash color. Col. B. " killed " a considerable 
field some 40 years ago by a dressing of 600 bnsheis, so that if has not 
fnlly recovered yet. With smaller quantities he obtained very pyofitable 
results. A specimen analyzed for Col. E. It. Stanly, (Newbern), gave 
85.20 per cent, of carbonate of lime. 

No. (20) is a marl sent by Mr. Geo. Allen (Newborn), and is still riehur 
in lime, and contains a high percentage of magnesia in addition. No. 20 
ie from Cox's I'erry 10 miles above Goldsboro, where there is an outcrop 
of some two miles extent along the blnff on the south side of the river. 
The same marl is reported as occurring 5 miles still further west. The 
marl here is mueli mixed with gravel, having been evidently distnrbed by 
eurrents since its first deposition. 

The Kocene marl is found at a few points along the Oontentnea in^ 
Greene county, but not in its original position or purity. On the con- 
trary, one only finds patches of it mingled with green sand, abraded 
from tbo nndorlying formation. A sample from Hon. Jos, Dixon's, a 
fine grayish white sand, slightly coherent, gives 30.14 per cei.t. of Hme 
carbonate, and is evidently a valuable marl. 

It will be seen that these marls iisnally contain a very large percentage 
of lime and are therefore to be nsed with care, especially on thin soils. 
Fifty to seventy-fivG bnsliels to the acre is sufficient. The quantity njay 
of course be increased with every addition of organic matter, — pent, 
mnck, green crops. These marls never fail to improve the laud and 
largely increase its yield, when judicionsly applied. This would be so, 
if they contained only lime, but there ar§ also valuable percentages of 
magnesia, potash and phosphoric and sulphuric acids. 

Miocene Jfar^,— These are commonly known as shell marls, or blue 
marla. They are found in limifed patches or " beds," and are scattered 
over a mnch wider territory than either of tlie preceding, and being 
nearer the surface, and so, more accessible, have been much more exten- 
sively used, and are consequently much better known. They are found 
throughout a large part of the eastern region, from SoutJi Carolina to 
Virginia ; in fact, they occur in all the counties of eastern North Carolina, 
except those lying between, and luntli of the great sounds, and two or 
three small outcrops have been observed in Chowan, and in the northern 
part of Currituck. The svestern boundary of these beds, is very nearly 
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reijrosenrwi by si liue parallel to and 3 or 4 railee west of the Wilmington 
and Weldoii Railroad, from Halifax to Goldeboro. Soutiiward, the inland 
boundaiT is found to be generaHy but Httle west of a line connecting the 
iflttfjr point and LutnberCon, that is, a line parallel to the coast and about 
63 miles distant from it. 

The area inehided withiii the above limits is about ooe-fonrth of the 
Efate,— amuch larger territory than fhc whole state of Massachusetts, or 
New Jersey. 

These beds, even along the western boundary, are seldom fonnd at an 
elevation escecding 100 feet above the sea. 

The analyses given below, of specimens gathered from the whole region, 
will give the means of judging of the value of these deposits, and of their 
importance to thi3 agricultural development of a large scstion of the 
state. 

Blue Marls South of the Ca^ye F'ear. 

21 22 23 3i 25 26 27 

Silica, 6.97 61.61 18.84 58.25 25.28 39.36. 5.65 

Ox. oflron and Alumina, 0.86 2.80 2.72 11.28 -3.03 3.47 3.30 

Lime, 47.63 19.60 41.48 13.49 37.52 28.96 48.51 

Magnesia, 1.03 0.12 0.16 1.96 

Potash, 0.37 0.56 0.22 0.75 0.23 

Soda, 0-13 0.09 0.25 0.17 0.30 

Phosphoric Acid, 0.19 0.18 0.40 0.11 trace. 

Sulphuric Acid, 0.41 0.06 0.64 0.40 0.18 0.31 

Carbonic Acid, 38,15 15.37 32.07 10.59 29.02 22.73 39.80 

Org. Matter and Water, 4.25 3 42 2.98 4.11 0.60 

Ko. 21 is from a point in Robeson county, 3 miles north of Lumber- 
ton, — farm of B. Godn-in. It is a gray earthy mass, with many shells, 
in every stage of decay, most of them small. It is very rich in lime, and 
has several other valimblc ingredients. The proportion of sand is 
unusually small. It has been used with excellent effect on the farm. 
The bed is within three feet of the surface. Similar beds are reported 
3 miles northwest of this point, and on Lumber River 1 to 2 miles above 
and below Liimberton, and 10 miles south, on Hog Swamp. No. 22 is 
found near Whiteville, Columbus coimty, half a mile south, in the slight 
acclivity jnst across the swamp. It is composed largely of comminuted 
shells, and is brown in color. The materials have evidently been dis- 
turbed since their deposition, and the bed in consequence conforms 



ityGoogle 



196 GEOLOGY OF NOETH OAKOLINA. 

nearly to the inclination of the ground. It is a marl of fair quality, but 
mucii less valuable than the preceding. No. 25 ia from R. D. Sessions', 
4 miles from Whiteville, — a solid shell-marl, of light color. Nos. 23 and 24 
are from the north bluffof Waceainawlake. The bed is within three feet of 
the surface. The upper portion of the bed represented by 23, is full of de- 
composed shells and is very ricb in lime ; the lower portion (24) is quite 
clayey in appearance, and in iaet, contains many black, smooth phosphatic 
-(probably coprolitie) nodules. Such nodules are of frequent occurrence in 
the marls of both this and the preceding age, — Miocene and Eocene ; they 
are of no more value agriculturally, than so many flint pebbles, unless 
ground aud treated with acid. Four miles below Wilmington, on the 
Cape Fear, at Col. Mellhenny's, there is a marl bed which is a light 
colored conglomerate of shells, small and large, — a sort of shell lime- 
stone, — containing ^3.32 per cent, of carbonate of lime. It lies near 
tide level, and belongs evidently to the richer class of marls. No. 26 
is from the blufi' at the mouth of Livingston's creek, near the landing 
known as "The Barn," (a corruption of Le Bon Secoiirs.) The bed lies 
at the top of the bluff 35 to 40 feet above the river. It is a mass of decom- 
posing shells and a sandy earth. At some points the shells are mostly 
oystei-s, while at others, within a rod or two, scarcely an oyster shell is to 
be found ; and arcinella spinosa abounds, and many other rare, and espe- 
cially small species. The marl is above an average in quality, and has the 
advantage of unusual accessibility. No. 27 is a specimen of shell marl 
sent to the laboratory from the plantation of Mr. Oanady, on Town 
Creek in Brunswick county. It is an uncommonly rich marl. 

Besides the above samples, which have been analyzed, the Museum 
contains a number of others whose general character may be ascertained 
approximately by comparison with similar ones among tiiese. For 
example, there IS an outcrop of a "red marl" in the ravine nearly a 
mile northeast of Brinkley's Depot in Brunswick, which resembles that 
near Whiteville, but contains less sand and more lime. There is also a 
bine marl at- Applewhite's, 4 or 5 miles south of Brinkley's Depot, which 
is of average quality. Three miles south of Brown Marsh Depot, across 
the marsh and near its eastern margin at W. Smith's, is a large bed of 
marl whose appearance is about the same as that of number 27. It has 
been well opened, bat little used. At Jack Allen's, some 90 miles above 
Wilmington, near the top of a high bluff, about 100 yards from the right 
bank of the river and at an elevation of nearly 100 feet above it, is an 
extensive bed of " red marl " (brown), quite like that at the Barn, (No, 
26). Tins marl has been extensively and profitably used. There is no 
marl higher up the river, that I could hear of. But below this point 
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there arc many occur renc£;s of sucli beds, as at Owen's Hill, — mostly 
oyster shells ; about Elizabethtowii, above and below, (a sample from Cro- 
marty's gave Dr. Emmons 40 per uent. of carbonate of lime); at Brown's 
Creek, and again at Walker's Binff, where the marl is nearly 20 feet 
thick, and abont 50 fecfc above the river, and overhanging it. It abounds 
io shells, at one point exchisively oysters (0. raauricensis). Again the 
marl appears at Brown's Landing, and at D, F. Flower's, who has long 
used both this and the groensand marl very eacceesfally. The miocene 
marl on his place is of a brown color, and full of shells. At a point near 
this, some 2 miles from the river, the shells are all oysters (0. maiiri- 
censis), and perfectly sound, as at AValker's Bluff. Shell marl is also 
abundant, and has been profitably used at D. A. Laraont's, a few miles 
below. In the southern part of Brunswick it is said to be abundant, 
both on the Waecamaw River and between that and the coast, eastward 
ot the Green Swamp. 

Jilue Marls of New Hanover. 

28 29 30 31 32 33 34 

Silica, 3t2i 43,21 49.17 6.5.94 45.17 25.34 26.35 

Ox. of Iron & Alumina, 2.01) 4.57 3.98 4.72 4.12 1.61 5.4T 

Lime, 30.45 27.50 35.20 14.32 35.50 34.43 33.03 

Magnesia, 1.88 0.41 0.52 0.54 0.57 0.59 0.59 

Potash, 1.60 0.49 0.45 0.77 0.55 0.66 0.91 

Soda, 0.34 0.00 0.03 0.46 0.10 0.00 0.02 

Phosphoric Acid, 0.38 0.51 0.74 1.22 1.33 0.39 1.67 

Sulphuric Acid, 1.10 0.49 0.32 2.25 trace 1 34 0.38 

Carbonic Acid, 25.16 21.31 19.50 9.47 19.44 30.53 24.89 

Org. Mat. and Water,. . 1.61 1.09 0.31 3.22 0.11 6.89 

The larger part of New Hanover county contains blue [nar],ae well as 
deposits of the two preceding and underlying formations. The first of 
the above samples is from the left bank of the Cape Fear at Parsley's 
mill, about a mile above Wilmington. The bed lies immediately on the 
Grcensand, 6 or 8 feet above water. The color is light gray, and shells 
are abundant, and generally sujall and much decayed. The analysis 
shows a marl of very good quality, with an unusually large percentage of 
potash and magnesia. This marl is verj' easy of access and probably 
abundant, and would be of great benefit to the sandy soils of the neigh- 
borhood. Near the Carolina Central depot is another outcrop of the bed, 
the upper part of which is a solidified conglomerate, the shell bed lying 
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iWiiejvlh and, far tliu iiiofit part, cotieealcd. Near market sti-eot also in 
tlie middle of tlie city beds of shells crop out io the cellars. It is need to 
some extent as a dreeeing for the streets, and serves as a cement to give 
solidity to the mobile sea sand of which they are composed. 

Nos. 2!) and 30 arc the tipper and lower strata of an outcrop at Mr. 
Armstrong's, 4 miles north of Rocky Point. Nos. 31 and 32 are from 
Will. ThomjJBon's, a few miles west of Roeky Point, — upper and lower 
strata ; 33 and 3i from J. Mclntyre'a, 6 miles west ; the latter remarka- 
ble for its large proportion of phosphoric acid. Marls of similar quality 
are found still further west, on Moore's Creek, at Mrs. F. A. Colvin's and 
other places. They have been used to some extent in many portions of 
the npper end of the connty, and always with decided advantage. The 
reason will be obvious on au inspection of the above analyses, all of which 
show, besides a large percentage of calcareous matter, notable quantities 
of potash, magnesia, phosphoric acid, and most of them, of sulphuric acid 
also. 

Bhi.e Marls of Sani^son aw! Diqilin. 

35 30 3T 38 

Silica, 33.64 38.23 29.38 35.99 

Oxide of Iron and Alumina, 3.17 5.15 4.27 7.48 

Lime, 33.58 29.19 33.35 16.46 

Magnesia, O.Tl 0.5S 0.93 1.73 

Potash, 0.31 0.75 0.52 0.01 

Soda, 0.32 0.U4 0.13 

Phosphoric Acid, 0.61 1.40 0.39 0.32 

Salphnric Acid, 0.79 1.57 0.69 1.56 

Carbonic Acid, 2(>.1G 21.41 2G.37 13.67 

Organic Matter and Water, 0.71 1.6S 377 1.88 

No. 35 is from the farm of J. C. Pass, a mile and a half west of Fai- 
son's Depot. This is a very good marl and abounds in shells. It is of 
an ash color and apparently exists in large quantity. Another well known 
outcrop in the same neighborhood is at Dr. Thompson's, whose crops are 
a suflicient evidence of its value. It is foand again in the railroad cut 
near the depot, and a few miles south on the railroad ; and at Giddens- 
ville, 5 or 6 miles northwest, the marl is within a few feet of the surface : 
a specimen from this point gave 49.80 per cent, of carbonate of lime. 

Ho. 54 is from the farm of Jas. King, some 10 miles from the depot, 
southwest. Marl is found over the whole of his farm, even in the well at 
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the doptli of 10 feet. There h probably no better ilhi.sLratioii of the 
value of this species of marl as a fertilizer, tlian tliis farm affords, Iiaving 
been brought by a liberal use of it, from the condition of one of the 
poorest farms in the region to that of the most prodnetive. This locality 
is on the waters of Sis Runs Creek, and marl seems 'to be abundant 
thronghoiit the considerable section drained by this stream; although 
unfortunately it is used by very few, so little contagious is a good exam- 
ple. Marl is also abundant about Magnolia, as at the Natural Wells; at 
Strickland's ; at Whitaker's, 3 miles east on Kenansville road, represented 
by No. 37 ; here quite light colored and shelly ; and at A, H. Grady's, 5 
miles northeast. of Kenansville, represented by No. 38. This latter is a 
dark gray, compact marl, streaked and spotted with decayed shells. It 
lies within two or three feet of the surface and is of unknown thickness. 
Indeed this marl may he found in almost every neighborhood of these 
counties, but unfortunalely its value is not generally appreciated and its 
use is very Jiniited, althongh I have never found the fjirmer tliHt has 
tried it and coiicJnded that it did not pay. 

Ithie Marls of Lenoir, Onslow, Craven and Carteret. 

39 'W il 43 43 44 

Silica, luEoluble,. -.. 76.74 4(5.46 40.42 67.61 3G.60 55.28 

" Soluble, 0.64 0.36 

Ox. of Iron and Alum, 6.20 3.51 5.00 2.20 6.94 2 92 

Lime; 5.45 21,79. 25.31 16.28 27.20 31.04 

Magnesia,' , 0,16 0.14 0.13 0.09 0.87 0.23 

Potash, 1.04 0.73 0.31 0.26 0,.55 0,51 

Soda, 0.00 0.68 0.30 0.50 0.45 0.14 

Plioepiioric Acid, .... 0.24 0.16 0,20 0.S5 0,05 0.43 

Sulpliuric Acid, 0.29 0.70 1.05 0.32 0.50 1.96 

Garb. Acid, 4.40 16.80 19.20 11.43 23.20 16.40 

Org. Ma;. and Water,. 4.80 9.03 3.20 0.97 4.00 1.60 

On New River, Onslow county, shell mar! is of common occui'rcnee, 
immediately cverlyiog the Eocene, which has been seen to be so nearly 
universally present in this region. On Dr. Duffy's place for example, 
there is a Miocene shell bank, of average quality, containing probably 
more than 50 per cent, of carbonate of lime. A few miles lower, at R. 
"Barber's, is a bed which has been opened and used to some extent. This 
is represented by No. 39. It is very sand}', and of poor quality. Nos. 
40 and 41 are from Mr. Rhodes' place, some 2 miles from New River; a 
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gray marl, very shelly, of good quality; it liaa more than doubled the 
yield of the land to whieli it was applied. No. 42 is fi'orti Mr. T. J. 
Jamiii's, lower down, and is of light color and without shells, probably 
Eocene. There is also a bed of tine gray ehelly marl 5 miles north of 
Jackson, at Jonas Jones' place, which contains large clam shells in abun- 
dance. No. iZ is from Glenbernie, 3 miles above Newbern, on theNeuse. 
It is a brown marl, full of broken sheUs, The white (Eocene) marl also crops 
ont extensively beneath it in the slope facing the river. Shell marl is found 
abundantly below Newbern, in both banks of the river for many miles. 
It is constantly eroded by the play of the tides, and the fossil shells and 
■corals of both the Miocene beds and the overlying Postplioeene are 
strewn in great numbers along the beach with the remains of living 
species. In Carteret county, at Newport, marl is obtained in a ravine 
■crossing the railroad. A specimen forwarded by Dr. Arendell, gave 
30.55 per cent, of carbonate of lime. It is a sandy, ash-colored earth, 
full of small shells in good preservation. No. 44 is from Lenoir. The 
sample was obtained from the farm of J. L. Mewbern, 7 miles north of 
Kinston, in an extensive level tract known as Lonsin Swamp. This 
bed is notable for the fine mastodon jaw, and other striking fos- 
sils whilcb it has f-jniished, A similar body of marl is found between this 
point and Kinston, in IJriar Swamp. But the Eocene and Cretaceous 
snarls are more common in this county than the Miocene. 

£lue Maris of Wayne, Wilson and Nash. 

45 46 47 4S 

Silica, Insoluble, 75. GG 73.44 24.70 35.73 

Silica, Soluble, 1.31 

Oxide of Iron and Alumina, G.24 5.25 6.01 7.95 

lime, 8.17 8.50 34.97 25.01 

Magnesia, 0,85 55 2.26 0.82 

r-otaeb, 0.51 0.02 0.80 

Soda, 0.02 0.24 0.48 

Phosphorie Acid, 0..^2 large 0.32 0.07 

Sulphuric Acid, 1.47 2.08 1.08 0.60 

Carbonic Acid, 6 24 6.14 29.06 20.15 

Organic Matter and Water, 0-52 0.44 7.18 

Marl id abundant in the neighborhood of Gold&boro, and northward 
ou the waters of Little River. In a field of Dr. Kirby, near the limits 
of tlio town, a bed has been opuned, which is a gray sandy marl, with 
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many ihells and fragments of bones, and containing 13 per cent, of car- 
bonate of lime. Two miles northeast of Goldaboro, at B. Wliitfield'e, a 
eimilar deposit has been opened, wbich evidently contains a larger pro- 
portion of fertilizing ingredients than the preceding. No. 45 is from the 
pits of J. A. Ilowell, i miles north of Goldsboro; and at 3 mHes, John 
Eobinson's, another bed of the e^mo character has been opened. It will 
be observed that the marls of this region are very sandy, and are of 
course loss valuable on that aeeoimt, and yet they produce very marked 
results on the thin sandy soils of the section. A field in the immediate 
vicinity of the last mentioned deposits, wbich had been marled nearly 30 
years ago, ehowe a twofold increase of crop to the present day. On 
Nabunfa creek, in the northern part of the county, marl is also found. A 
bod 1 mile east of Pikesville Depot, a deposit of considerable thiekness 
was opened several years ago, which is composed ot a very fine 
sandy mild, thickly sown with small shells (chiefly mnlinia and area}, over- 
laid by about 10 feet of a stratified, sandy clay. The percentage of lime 
is not probably greater here than on Little River. 

In Wilson county marl is abundant, in the middle and eastern parts, 
especially on Tossnot creek. The beds here are richer in lime than those 
of Wayne. They abound in small shells which are generally little de- 
composed. A deposit only half a mile north of tlie town of Wilson (at 
Farmer's) abounds in coral stems as well as shells. It is of average 
quality. No, 46 is from Hominy creek, IJr miies from Wilson (at 
Barnes'). This is much like the bed on Nahunta, No, 47 is from Toss- 
not, some 6 miles east (Col. J. S. Woodard's). This bed is 15 feet thick,, 
and lies within 5 feet of the surface. This marl has been used with very 
good effect both on corn and cotton land. The proportions of magnesia 
and potash are notably large. One mile distant, (at Wm. Woodard's), 
another bed has been opened, which however is more sandy than the last 
and less valuable. A tiiird deposit in the same neighborhood, (4 miles 
from WiUon), at Mrs. Farmer's, resembles the preceding, but is white with 
the nmltitiide of small shells. Marl occurs also in the soiithurn part of 
the county on Moccasin creek, and beds of it have been opened on both 
sides of the railroad. 

No. 48 is from j^ash county, (Col. W. D. Harrison's), 3 miles west of 
Battlesboro, on Beech Rnn creek. The bed is reached at the depth of 
7 feet, and is 20 feet thick. The general appearance of this marl is like 
that on Tossnot. The analysis is that of a good marl, above average 
quality. On the northern border of the county, on Fishing creek, is an 
extensive outcrop, extending a long the creek more than a mile (with in- 
terruptions). At the famous locality where the skeleton of a whale has 
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long been known as lying quite across tlie bed of the stream, into Hali- 
fax, about two miles iibove tbe railrotid crossing, on the farm of J. M. 
Mayo, the marl bed is at least 20 feet thick. The bones above referred to 
are embedded in it, at the bottom of tlie stream. Most of the skeleton 
has been carried oil' by curiosity hunters, and not more than 3 or 4 ver- 
tebrffi aro left. It belongs to the same genus as the Qnanky epeeimen. 
The mai'l is of at least average quality. 

Blue Marh of Halifax and Edgecombe. 

49 50 51 

Kilica, G3.47 42,T5 44-.5T 

Oxide of Iron and AIu)niiiii, 4.18 5.64 8.96 

Lime, 12.99 27.03 19, 2T 

Magnesia, 2.87 0.33 1.80 

Potash, 0.4:fi 0,75 1.00 

Soda, , . 0.21 0.35 

Phosphoric Acid, 0.38 0.29 O.OD 

Sulphuric Acid, O.Gl 1.6T 0,33 

Carbonic Acid, , 12.68 20.40 17.60 

f)rgaTiie Matter and Wiiter, 2.13 1,15 6.40 

Marl is found in abnndiince along the course of Quanky creek, and 
about Eutield. No. 49 is from the right bank of the creek above named, 
near the town of Halifax, on the farm of Maj. Feniier, who used it with 
advantage before the war. The bed lies deep, 25 to 40 feet below the 
snrfacc, overlaid by gray and bluish stratified clays. At th.is point some 
very large bones were obtained, belongiug to an unknown genus of 
whales, of which an entire upper and lower jaw and several large verte- 
brie are in the Museum, They are described by Prof. Cope in tiio Ap- 
pendix. This marl is found along tho banks of the creek two miles higher 
up, where also cetacean vertebrffi are common. 

No. 50 is [from the border of Beach Swamp, 1 mile east of Enfield 
at W. I\ Parker's. The same marl is found at various points north and 
east of Eniield ; at Dr. Whitakcr's ; W, Bnrnet's, 3 miles lower on the 
swamp ; and 4 miles sontheast, at J. W. Whitaker's, and at G, W. Phil- 
lips'. It is also found on Tar Uiver about Rocky Mount. No. 51 repre- 
sents a bed lying half a mile below J3attle's Factory. It is also struck in 
digging wells in the neighborhood. Five miles lower, on the farm of Mr. 
T, Battle, is a very sandy marl with inv; shells, cropping out in the river 
bank, wdiich gave only ^.41 per cent, of carbonate of lime on analysis 
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About Tatboro marl is of commoii occiin-iBnce. In a field of W. S. Bat- 
tle, one mile north of the town, a bed of gray shelly marlis found within 
a few feet of the surface. The bed is S feet thick, with 4 feet of bluish, 
stratified clay overlying it. At the Panola farm, (in the npper part), a 
bed of red marl appears at the/oot of a clifi' overlooking the river. At 
Eell's Bridge on the river, and again at Dr. Baker's farm, 3-^ and 4 miles 
north of Tarboro, a light gray sandy marl of fair quality appears. South- 
ward also, it IB equally abundant, as at Cromwell's, 3 miles from Tarboro, 
where it is very eommon in the farm ditches, and is ful! of shells. 
Much benefit has been derived from the use of mar! in this connty, which 
is the pioneer in this improvement. The large farmers about Tarboro 
commenced the use of it a generation ago, and their success led to its gen- 
eral use in tho county and the neighboring counties. Pitt and Greene 
have fallen in with the practice more extensively than any other. Mr. 
Elias Carr, in the lower end of the county, has used marl for a Jong time 
and witJi most evident beneficial results, although the bed from which he 
generally procures his material contains, (according to an analysis of a 
sample I obtained from his heaps), but' 5.57 per cent of lime. Another 
bed less used gave 10,37. But this last, if properly opened, would no 
donbt prove much richer than on the surface. 

Blue Marls of Greene and Pitt. 

52 53 54 

Silica, Insoluble, 4D.66 44.14 38.80 

" Soluble, 

Oxide of Iron and Alumina, 4.9& 7.08 5.43 

Lime, 20.25 20.28 37.33 

Magnesia, 0.37 2.77 0.93 

Potash, 0.37 0.60 0.43 

Soda, 0.34 0.05 0.20 

Phosphoric Acid, 3.75 2.02 1.72 

Sulphuric Acid, 2.02 1.91 1.41 

Carbonic Acid, 11.73 16.06 20.12 

Organic Matter and Water, 6.48 5.09 3.58 

Marl is abundant about Greenville, Pitt countj'. It appears in the 
river bluff at and below the bridge, and on Col. Yellowley's farm, one 
mile distant, a large amount has been used. A sample from this gentle- 
man's pits gave the analysis No. 53. It is notable as containing an extra- 
ordinary percentage of phosplioriu acid, and it is otherwise more than an 
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average marl. No. 53 represents the mark on Little Contentiiea and 
Sandy Run, on the borders of Pitt and Greene. The sample was ob- 
tained at the road crossing, 14 miles north of Snow Hill, where large 
qoantities have been dug for many years. It ia found all along these 
streams, and has been used on most of the farms near them for many 
years, notably at the Streeter place on a large scale. Elias Carr, 
lower down tlie Contentnea, also nsed large quantities and with very 
striking results. About Marlboro, above and below, marl is everywhere, 
and it is very generally and profitably nsed. At D. N. Joyner's one 
mile east, is a bed 10 feet thick, and again two miles east, at George 
Joyner's, is an extensive exposure. l"lie bed at Marlboro on Middle 
Swamp is said to be 30 feet thick, T- occurs again at Farmville, one 
mile north ; and three miles northwest, at Oapt. Barrett's, there is a bed 
13 feet thick. Again at the old Rynum place, four miles from Marl- 
boro, and at Win. May's, five miles north on the Contentnea, °re other 
outcrops. Following down the course of the Contentnea to its mouth, 
marl is fuiind on almost every farm. No. 54 represents the marls south 
of Marlboro towards Snow Hill. The sample is from Mr. Grimaley's, 
three miles north of Snow Hil!, whose bed is 10 to 12 feet thick, and 
filled with shells and abounds in fragments of whale vertebrae ; and there 
are other outcrops between this point and Marlboro, as at Dale's, Ed- 
wards', &c. No part of the state is better supplied than this region. 

Jili(e Marls of Beaufort and Pamplico 

55 56 57 58 59 60 

Silica, Insoluble, 81.50 36.94 62.69 7443 74.50 7G.21 

" Soluble, 1.8S 

Oxide of Iron and Alumina, 4.85 6.77 7.95 3.49 0.28 4.00 

Lime, 5.31 29.16 14.16 11.50 5.32 10.00 

Magnesia, 0.20 0.32 0.68 0.19 0.29 0.21 

Potash, 1-07 0.92 0.54 0.18 0.31 0.36 

Soda, 0.44 O.Oi 0.13 0.27 0.15 0.50 

Phoaphorie Acid, 0.18 O.ll 0.25 0.06 0.12 trace 

Sulphuric Acid, 0.18 0.81 0.51 0.31 1.75 

Carbonic Acid, 4.12 22.72 10.90 9.02) go,, ^ no 

Organic Matter and Water,. 0.68 2.08 3.18 1.23 f ''■''^ ^'"^ 

Shell marl is found in Beaufort county on both sides of the PampHco 
River ; on the north, from Washington to Pungo River. No, 55 is from 
the northern margin of the Big Savannah, near Pnngo River. It Hcs at 
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the depHi of 5 fctt boncatii iIid soil ; Is aEh-colorctl,iiiie-saiic!y, with small 
■sliells little decayed. The same description of aiarl h found on the north 
side (if Jackson Swamp, (at II. F. Harris's.) just below Bath, but appa- 
rently more t-alcarcons, and of better quality. On the shores of Pungo 
River, the banks of oj'ster shelJe, aecnmnlated by the Indians, are used 
instead of raarl. No, 56 is 'from M.. J. Grist's, near Washington ; it is 
iixposed in tlieifarm ditches. No. .57 is from Maj. BSonnt'a farm on the 
south side of tlie river, on Clwi^iawinity Creek, This is a rod marl, 
composed almost entirely of' -decomposed oyster -shells. It ia very abund- 
ant and within a few feet of the siirtltce. At Durhatn'a Oeek also marl 
0Gcnr,s on Mr. C. Bonner's farm. It is represented by No. 60; is quite 
sandy, and the shells small and nut ranch -decayed. The same descrip- 
tion of marl occurs on Sonth Oeek also, a few miles below Aurora, at 
Swindell's and Keeves,' represent<'d by P9. In the Bay River region it 
is also abnndant, occurring ai and around Jackson in the wells and farm 
■ditches; and also some S miles ]«wer down on Bear Creek. The marls 
on both sides <.£ Pamplieo Piiverare of, the same appearance and charac- 
ter. Tliey arc mostly «oinposed of small shelis, and are quite sandy, 
Imvitig tlierefore a smaller proportion of lime than is eominon. They 
are represented by No. 58^ the sample was obtained from a tract on 
Bear Creek, opened by Dr. Abbott and others. The same sort of deposits 
is found on Smith's Creek and Beard's Creek : so that the whole penin- 
sula seems to be nnderiaid by it. 

£Uie Marls of iioanfjJce River. 

It is reported that there is shell marl about Hill's Ferry and in various 
jmrts of Martin county and in Washington near Plyoiouth, but I have 
Slot seen samples from any of these localities. 

Blue Marls of tM Mekerrin liiv&r. 

<5I 63 63 64 65 66 

Silica,Iiisol 58.83 56.31 58.58 63.00 13.43 45.69 

Silica, Sohihk, 1.26 1.68 1.08 0.69 

Ox. of IronandAlwm., 3.63 6.88 7.33 4.65 1.73 7 60 

Lime, 14.60 17.51 15.63 15.96 43.04 24.04 

Magnesia, 0.41 79 0.26 0.50 0.40 0.93 

Potash, 0,93 0.73 0.47 0.25 0.86 0.8o 

Soda, 0.70 0.15 0.30 0.12 0.62 

Phosphoric Acid, 0.18 0.08 0.21 0.25 0.54 0.09 

28 
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0.49 0.13 trace 


0.2S 


9.3-1 


14.00 n.20 12.20 


33.61 


16.90 


im 4.W' 2.50 


S.39 


4.31> 



Strlpluirii! Acid, S'.SS 

Carb. Acid, 10.23 

Org. Mat. and Water, . 9.37 

Along tlie nortliern hocder of the Ststte, on tlve waters of the Ulelier- 
rii), the oceiiireree of shell marl is very common, espcfial^y abosjt Miir- 
iVeesboro, It is Ibund >ii tl>c town in a ravine a few hundred yards sontb 
cif the principal street, on the farm- of Mr. Sonthall, §lJOor gOl>yard* 
from the river. This inarl i& represented by No. 61. It Tery miidi re- 
sembles the beds of Halifax, on Qiiaiiky. It erops ont in the river IvsTik^ 
at the landii>g near tite tovyn, extending 12 feet above water, arnd £jniis- 
the bed oH the river for seveial nijies down, aa at BeevMan'^s Fleherj. Tils' 
eimilarity to the Qnanky beds appoara also m tlic abiitidiinoe of whole- 
vertebrae, which are said to be so nniHeroiw aa to form a eerions obstacle 
to the movements of the seine. On Kirby's Creefc,. 3 miles from Melier- 
rin, at Watson's Mill, is a vertieaf ulift' inoru tl>;)n 30 feet iiigh, the larger 
part of which is eomjxieed of iiiarl. The foHowingr sot-lion will show the 
mode of oeciirreneo of the e dc[x)sit& in tbU &(?ction. 

1. Brown earth, ,,.... ... 3 fa el' 

2, Sandy stratified clay, 3 " 

3. " " " fnl! of siiimU shell pFints, 5 ■' 

4, Bluish marl with email shells, 6 '■ 

&. " sandy clay, with shell fragments, 10 '■ 

6. Bine marl with lasfge ahetls, 7 " 

T. Water level. 

The lower stratum is represerfted by Ko. 62. The sarffe bed appeara ir; 
the cliff overlooking the mill pvmd, and again mider the daiii beluw thir 
mill, two miles lower down the croek, wt the road crossing (YH^^ghan'f^ 
Mill). Whale bones are also abnnd^nt Itere. No. 63 is from tUi* jxiint. 
It will be observed that the macb of this neighborhood are of a very iini- 
form composition, and of m^iddling quality. No, 6iis from the bank of 
the river at the Branch place on the state line, ^ miles from the Branch- 
ville Depot, The appearance ia the same as at Murfi-eeslwro^ and the ex- 
tent of the outcrop, several miles up and down the river. No. 6& is from 
a mussel bed at Wm.Harreli'e near Harreils ville, in the southern part of 
Hertford county. It is doubtless of Indian origin, and evidently an un- 
commonly good fertilizer. No. 66 was sent to the Museum by H. A, 
Gilliam, from the Chowan river above Edenton. 
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Three additional analyses are given below of samples from beyond tlie 
state line ort the upper waters vf the Chowan. 

6? G8 69 

Silica, 69.12 33. SO 43.00 

Oxide of Iron and Ahnnina, 5,00 0.92 3.88 

Lime 12.99 34.55 25.09 

Magnesia, ■ 4.75 0.29 2.53 

Potasli, 0.30 0.18 0.47 

Soda, 0.15 0.25 trace 

Phosphoric Acid, trace 0.48 0.41 

SnlphnrioAcid, 0,00 00 0,00 

Carbonic Acid, — 13.90 26.70 23,20 

Water and Organic: Matter, 3.50 2.90 2.40 

No. 67 is from Flat Swamp creek, a milo nnrth of Br.incliville. It i^ 
tlie same uiarl in appearance and character aa that on the Meherrii), and 
the bed is extensive. The same marl occurs on the Nottaway, lialf a 
mile below tht railroad erofsing, {No. 69). At Dr. Masseii berg's, 2 miles 
north of the railroad between the Not^taway and Blaekwater, a bed oC 
marl, partly red and comprised of comminuted shells, — a beach accumula- 
tion, and partly blue, like the last, crops out in the lower scarp of a hill! 
about 30 feet in height. It is exposed to a depth of 8 to 10 feet. No. 68- 
is from this point. There is another appearance of this mar5 at rranfelin 
on the Blaekwater. These beds were explored and analyzed in the> hope- 
and with the prospect of indncing the Raleigh and Gaston Eailroad to^ 
inaugurate the business of transporting marl on a large scale, for the sup- 
ply of the region through which it passes. 

Other analyses, complete, or partial, have been made from time to time 
with the purpose oi encouraging and extending the use of this valuable, 
but insufliciently appreciated resource of onr defective agriculture. 
There remain a few localities to be explored ; but the above exhibit la euf- 
ficieiit to accomplish the purpose in view, viz: of showing the unlimited 
extent, the wide distribution and the inestimable value of these mannrjal 
resources. Some analyses of Kew Jersey marls were given in the begin- 
ning of this chapter, for the purpose of affording means of comparison 
to 6uch as have not access to the Kew Jersey Reports. The specimens 
given were all of Greensand marls, to which class most of the beds used 
in that state belong. But in the limited tract of that state,— leas than the 
extent of one of otir smallest counties, in which shell marl like ours, is 
found, it is highly appreciated and extensively used, being transported 
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many miles. The t^vo analyses followitig, from tlio New Jersey Keiioi't 
for 180'^, will slunv the uoniparaiive excellence of these marls and onrs. 

1 

Silica, 59.30 

Oxido of Iron and Alnraina, 5.9i 

Limo, 15.30 

Magnesia, 0,69 

Potash, 0.97 

Soda, 0.5S 

Phosphoric Acid, 0.45 

Sulphnric Acid, S.56 

Carbonic Acid, D.09 

Organic Matter, , 2.12 

Water, 2.S0 6 !5 5.17 

Of the iii'st two of these marie'. Prof, Cook says, that the land in the 
neighborhood was oxhansted, so that it was too poor for wheat, and 
some of it even for rye. " Forty years have elapsed, and competent aii- 
-thorities estimate that the land has increased in valne tenfold. The whole 
country about this marl ontcrop has become a wheat-growing legion in- 
stead of raising poor crops of rye." Its " effects are said to be visible 
'for 30 years." There is a large trade in these marie. "The general 
practice is for the seller to dig it out and sell it from the bank." " The 
average price per ton-load is abont fifty cents, though at some pits it ia a 
dollar a load. "The pits are generally kept free of water by pumping, 
which is done by ■water power or steam, or the water is syphoned oft'." 

On comparing these analyses with those of the North Carolina blue 
marls above given, it is obvious that they are hardly up to the average 
and much inferior to a very large proportion of them. And yet the 
difference in the estimation ie immense, and on the wrong side. The 
third of the above marls is so poor that it would hardly rank with the 
most inferior kinds here, that are thought to be eearcely worth handling, 

Ent in order to furnish the means nf forming a more definite and pre- 
cise notion of the value of these deposits, absolutely and relatively, the 
■following table is added. It is founded on the estimates which are ar- 
rived at in other parts of the world, the English tables being the basis. 
'The values for phosphoric acid and potash are adopted from Prof. Cook's 
table, as they seem reasonable, and for the purpose of comparison ; the 
former no doubt existing as phosphate of lime and the latter as silicate 
of potash. 
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Phosphoric Acid, 9 cents per pound. 

Potash, 2 " " " 

Sulphuric Acid, 4 " " 10 pounds. 

Lime, 2 '■■ " 12 " 

Magnesia, 2 " '■ 10 " 

Soda, 2 " " 5 " 

The eitlphnric acid exists as gypsmn, (or is readily convertible into tliat 
ibnn by the addition of lime.) With these data it is easy to arrive at an 
estimate of the value of a y mail whose analysis is known. And it will 
be foand that the range of valuation per ton of the two latter classes of 
marls, Eocene and Miocene, is from 2 or 3, to 6 or 8 doilars. Thirty per 
cent, of lime, — a very common proportion, — gives a value at once of 
$1.00 per ton. And one per cent, of pho.^sphorie auid gives $1.80: and 
some of the analyses sIjow 2 and 3 and upwards, making, fur this item alone, 
§3.60, $5.40 and more, par ton. According to the hest information I 
can get, the marl docj not cost generally m^jre than 25 or 30 cents per 
ton for throwing out ; — a common price is half a cent per biishei, which 
is but 10 tents per ton, — counting 20 bnshels to the ton, as done in N. J. 
And it does not cost more generally to distribute it; put the cost at 50 
cents per ton in the field. (The marl is suppused to be found on the 
farm). If the marl be worth but $2.50 per ton, the profit is 500 per 
cent, on the outlay. If the results reach the half of this, or one-tenth 
even, it may be asked, what other farming operation in the state can 
compare with it in profitableness? But one of the most important con- 
siderations in estimating ih'S value of a fertilizer has not been reckoned 
at all in the above count, viz : durability. While the effect of the high- 
priced commercial manures disappears with the season, or at most in two 
or three crops, an application of marl is good for a lifetime. Such is the 
testimony of all who have made the experiment among us. And similar 
results are attested elsewliere. Prof. Cook, of New Jersey, eays of the 
use of marls there, "It gives lasting fertility to the soil. While aU 
other fertilizers are exhausted and the soils become poor. I have never 
seen a field which has once been well marled that is now poor." 

And another point worthy of mention is, that there are several other in- 
gredients in the above marls, besides those taken into the above estimates, 
that are often of great importance, as sokble silica, the oxides of iron and 
organic matter. 

From wliat has been said it is evident that, in the case of a very large 
nnraber of the marl beds of which analyses are given, there is a large 
inargin for transportation; the margiii being llie value, as estimated by 
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the above table, lew the cost of throwing out : for it is worth that amonnt 
any where in the State ; so that if the value of a given marl be $3.76 at 
the pits, it may be profitably transported 300 miles, at $1.25 per ton per 
hundred miles, 01" the New Jersey marls Prof. Cook says, estimating the 
range of values at |3.50 to $8.50 a ton, "I believe, in comparison with 
the prices paid for concentrated manures, they are worth that price to the 
farmer, 1 am confirmed in my opinion of their value by the testimony 
of Bnceessfnl farmers who have used them 20 years or more, and who as- 
sure me they can better afford to incur an expeiise of $» or $8 a ton, than 
to farm without theni, or to use any otlier purchased fertilizers." Un- 
fortunately there is no such confirmatory experieiiee in this latitude, because, 
so far from incurring any such expense in transportation, there are few 
who have tried the experiment of hauling it even one or two miles, and its 
transportation by rail is unheard of. On the contrary it is not uncommon 
to find farmers in whose ditches and furroughs even, the marl obtrudes 
itself, paying $60 sind $70 a ton for commercial manures, and leaving the 
marl uiitoHched, But it is plain from the facts and figures above given, 
that while the marls are naturally distributed over one quarter of the 
territoiy of the State, they are profitably accessible to at least one half. 
The question is often asked me whetSier there are any minerals in the 
eastern section of the State ; the answer i?, the mineral wealth of that 
section, in ihe J^orm of ?narl, is worth ten-fold more than that of ail the 
rest of the state beside, great and various as that is. If the money spent 
in gold-getting alone, which is not less than 12 or 15 millions since 1820, 
had been spent in marl-gutting, the State would be worth more than 
double its present aggregate vahiation. For at the rate already given, 
tiiat sura would have marled 3 millions of acres, — mure than the total 
surface now in cultivation ; that is, it would have produced a result at 
least equal to to the adequate marling, (at the riite of 10 tons to the acre), 
of every acre now in cultivation, leaving orrt of the ealeuiation the interest, 
timt is, the results of the increased production during several decades of 
years. And I think the farinors of those neighborhoods where marl has 
been most persistently and judiciously used will testiiy that on an aver- 
age, an acre, which has been properly marled, is worth three unmaried. 
Of course there are instances of the iujiiri-jus, because injudicious use. of 
marl, such as have been referred to in tlio aeeonnt of some of the stronger 
sorts. But it is possible to use too much stable manure, or Peruvian 
Guano, or to eat too much wheaten bread, or Irish potatoes ; and it would 
bo just as wise to condemn altogether the use of these articles on that ac- 
count, as to refuse or abandon the n.e of marl for such a reason ; as some 
farmers and neighborhoods have allowed themselves to do. It has been 
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stated that 50 to 75 biislieis of Eoecne, or white marl is sufficient for an 
jicre. Of bine (or shell) mad an ordinary dressing is from 8 to 12 tons, 
{or 1,^0 to 250 bushels^, to the aero. And in each case it is better to 
•applj' it ?n two or tiiree -doses, in snccesaire years. Tlie ^jnantity shonld 
vary with titeijiniportion of litiic, an<i the -coiKlition of the soi!", the more 
Jime, or the puor^r tiie ifliid, ii>« leas tiie-dose. TJie ejects of over marling 
■may be-COTTected tiy deep phiwing, and fey die application oi iniick or 
5>eat, or by t*irning under green erops, — weeds, peas, ^c, 

J^ea^, Muah, ^Stc. — The i^'aliie of peat as a fertiliser ie scarcely apprecia- 
ted among tip. Dana has 'caJied attention ^n the " Muck Manual," to its 
>remai-l;able siTOilanty to tSic dun^ of the eow; and Prof. Johnson 9ho^\8 
tiiat it is rendered cqnal to stable inaniire by t!ie -addition of one per 
-cent, of cosmaierdal potasli, {or 5 of ashes), and ori« per cent ol i snpei 
phosphate. And lie fii-rth-ur states it ia cften equal in practical eficct t 
stable KTsniwe, and in some eases «v«n en^ierior; aud this is doubtless 
•due, in part at least, t<s thetmit lliat it *ontains on an average, (deduced 
by h\m d'rofi) the analyses of 30 ^ecimens), 1^^ per cent, of nitrogen, — 
ftiore than thr«e tisues asiim>di as staUeraanure, — aTidin scaue^jaseseven 
gave Sj pel' "Cont. and iipwards. T4iq term |xjat ss rot very precise, but is 
iipplied to '' tiiesiilsstaiite whieli results from the iSeeomposition of vegeta- 
?)!o muter Ki^ ijp i*r sUwr.ital with witur, wliatever its appearance or pro- 
perties," such as is everywhere acc«i«iilated in bogs, swamps and marshes, 
■and in liigii lati'vdes, is iirund in adiy eit^iatiosi whefe inoist'uro is abun- 
dant, Itsdia^'act-efietie ooneli'tiient ia humate, or vegeta1)]e matter in a 
■stale cjf decay. But owii^ to the various cireimi stances under wliich the 
■ace n mill Mtiod tarkee ^lace, the pwportioji -of tiik ■substance to the earthy 
■or iiiorgsnic iimitei:, — tlie aeh, variea sxi-y iriddy. Of the 30 specimens 
'examined by Frof. J., so<ue ciintained but 2 per cent, of ash, ai>d others 
20, ^, «nd «ven 00. A jawe pejit 3ie considers .as containing about 5 per 
<:eL)t. The ■com^osifsun of this ,at^h ie ianpoftanf. Tiie following is in 
^■oimd nfliHibers t\w a^-erjigo gK-eii h^- the -sa^iie hig!i authority.; potash 
and suda itoarly I percent, each; iiaieS-l'; inagnesiaS-; ahimina6; oxide 
■5if irofi IS.; Eul^Iwiric acid 7^; dilorinc^; pliogpihoric acid 2.J; sand 25. 
JMiK^ is ost'd generally to designate «inallei" a^id more earthy and less de- 
cayed swaanpy deposits, &ii iiiipiire or <tmri2)e peat I bnt it is not possible 
'to say where peat ibe^iiis .and jniitk ends^ the gencKal Jiature and nses 
^and vi^ue agrionilnj'ally are tjie ea«ie, the latter tieing lees valuable, in 
gjropoi'iiim jis it cirtitnins leas himniB. 

Peat and msick abound in the eastern ^wi'tion of this State, and are so 
-.ridely distinbnted, that a large prAporlion of the farms, and almost every 
Ew.'i_g.h.lvjrhood Jiave iJieir jjwn local supply vvithin easy .reaeh. But tJie 
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iuexbaustible- source of this material for the region, is the great swamps' 
previoHslj described, which extend throngh the whole of the seaboarij 
region, from the extreme southern border tothe great Dismal, which ex- 
teuds across the Virgitiis border. A considerable part of these areae, de- 
signated as '■ The Swamp Lands,"" ia sioipl^y, as here-lofore stated, oovered 
by a peatj aeciimolation, — a series of true peat hogs, of which the peatis' 
from & or 3, irp to 10, 15 and even 20 feet thick. Of such pea! beds 
there are hundreds of square miJes, which laiist one day becuifte an im- 
portant pcaourec for fnel as well as manure. Below a*'e ^^■en several 
analyses of peats and swamp muck, *.fee., from di&rent sections of the- 
east, which will giue- a general notion. of their several Cfnali-ties and valnes- 
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Silica, InsoUibre, ) , -„ 64.74 

" Solnble, f ^'^'^ 3.60 0.40 

Ox. of Iron and Alum., 0.54 3.64 2.o'^ 

Lime, 0.36 O'.IO. 3.'>8 

Magnesia, 0-J4 a.2!> 0.05 

Potash, 0.06. O-.Oo 049* 

Soda^.. 0.13 O'.OS 0.84 

Phosphoric Acid, 0.06 O.OG 0.&5- 

Sulphuric Acid^ O.GO 0.21 1.40 

Chlorinei 0.02 trace 

Orsauie Matter, 87.25 22.80 > <,- ^^. 

Water, 9.60 4.20 [ ^^"^ 

The two first analyses repi^eserht two sorts of peaty aniJ m)ieb.y at^cunn]- 
lations which cliaracterize nearly aii the gseat traels of " Swanit) Lands"' 
belonging to the state ; tlie second, No. 2, frofn- White Oak tiwampj Ons- 
low county, E. L. Frank's,, ilhistrating ihe oatei ritr>of theswain-p proper;, 
the euhivable porfion j which Jiowever nw^flu be made a vaJntiblG source- 
of inantire for all the Bitrroiuiding region ;. No. 1 shmring the clLaracter 
of the inner zone of tlie swamp which, ceases- to be capable of acting the 
part of a soil, being either covered with a stanted gMwtU of reeds, or of 
scattered, shrtibs, Nos. 3- and 4 are osamplesoi' i}m3 peats of fresh water- 
marshes,, the former on tlie margin of Tar River, 1 raiile above Wasliing- 
ton ; th& latter, tlve White Marsh, in Columbiis county. The ibrjiier hat^ 
been used to a considerable extent by &en. Griuiesy tbeowrierjasasoiircG- 
of manure. There i&au inunense area of siic-h marsh aVong this and ihe 
other tidal rivers, and it is very rapidly enlarging. 

Ko. 7 is from, one ot the thousands of smallL>caLswaLnps, or nuick. beds^ 
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which are found thtoiigijowt the eastern region ; the epeeimeii was ob- 
tained in a cleared and cultivated portion of such a swamp on Black 
Eiver, New Hanover connty, belonging to Jas. Mnrpliy. A sample of 
a similar deposit analyzed for Judge Barnes, fr"ni Hertford county, not 
far from Murfreesboro, gave 57.85 per cent, of organic matter; and a 
speciinen obtained from a similar bed of several acres on the farm of 
Elias Carr, already referred to, ie of abont the same composition. It has 
been used for manure for a geneiation or more, on this farm, and with 
very marked benefit, in connection with marl. This is one of the few 
farms on wiiich a bale and a half of cotton to the acre is a common c-nip,— 
to the extent of the marled and mucked surface. 

I^os. 5 and 6 are specimens of cane brake, river swamp; the first from 
Eagles's Island, Brunswick county, opposite Wilmington; the other, No. 
.6, from the famous Big Swamp, on Lumber Eiver, in Eobeson and Col- 
umbus, These deposits aiw capable of becoming sources of fertility for 
tho enrrounding regions, and they are inexhaustible. 

It 18 worth while to put on record, in this connect ion, an analysis of 
another substance much lelied on as a means of soil improvement in the 
best cotton counties of the east, Edgecombe, &c., and even used by the 
most intelligent farmers, who have easy access to indefinite supplies of 
peat and muck, I refer to what is called in cotton farming parlance 
" fence corner" and " ditch bank." It is the common practice to scrape 
together into conical heaps a few inches of the soil in tho localities itidi- 
cated,and after allowing time for the decay of the vegetable matter, — weeds, 
leaves, &c., often mixed w'ith a little marl, to spread them upon the fields, 
or in the furrows. The object is, of course, mainly to procure a supply 
of humus. In order to demonstrate the expensiveness t^f such a pro- 
cedure, a sample was obtained from the farm of Mr. Carr, above mentioned^ 
who is one of tho most successful and intelligent farmers of the region. It 
had the appearance of being of the best quality ; and yet it contained but 
4.10 per cent, of organic matter. The advantage of even the poorer 
kinds of muck over such a manure is too obvious to be insisted on. 

A similar result would follow the analysis of the woods inould, and 
especially of the scrapings of worn out old fields, which are used for the 
same purpo.se, in the same region, nnder a mistaken estimate of their 
value. It is very important to restore the humus to these open soils, but 
not at such a cost; morees^pecially where muck is aeccssihle, or where tlie 
cow-pea will flourish. 

Some other substances which are used for manurial purposes in the 
eastern part of the State are salt marsh ■inud^ sea imid or sliine, sea weed and 
fish refuse. The analyses below will show the composition of one s^pcci- 
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men of each of these. And as fish ofta! and refiiie are available in 
many localities along the sounds and tidal rivei's, an analysis is added, 
which will fnrnieh the means uf estimating the manurial value of such 
materials. 



Silica, Insohible, 54.42 

" Soluble, 

Ox. of Iron and Alum.,. . . . 1G.45 

Lime , 1.18 

Magnesiit, 0,07 

Potash 1.18 

Soda, 0.70 

Phos^phoric Acid, 0.25 

Sidpimric Auid, 1.4e 

Organic Matter, ) ^q 92 

Water, j 

Oxide of Manganese, 0,5± triice. 

Sulphide of Iron, l.Oy 0.11 

Common Salt, l.m 1.71 0.20 1.87 0.95 

No. 8 is a mud from tlie marslies of Newport river, a few miles above 
Heanfurt. in Carteret e.>unty, previuiialy described. This marsh, formed 
by tlie hlling up of the old river channel, several miles wide, is continu- 
ally enlarginji; at the expense of ihe wiiier-surfaco; and similar forma- 
tions, to the extent of hundreds of square miles, are accnmulating in very 
many shallow bays and pounds and rivers near the sea, so that the quan- 
tity of such material is unlimited, and the analysis indicates how much 
more vahiablo it is fur teitilizing purposes, thiiii tnieh of the more expen- 
sive articles in cummuiiuse. 

No. 9 is the sea mud or slime, whicii is deposited in the shoal waters 
of Beaufon harbor and ahmg the sounds and estuaries of the coast. It 
is a fiiie, dark colored salt mud, formed of the silt brought dowji by the 
rivers, mixed with decaying vegetable mat'er, (mostly sea weed and marsh 
grass,) and animal remains, — offish, mollusks and all sorts of marine organ- 
isms. This material is very abundant alongshore, and continually aceu- 
mulatiiig, and widely available to the agrieultMre of the coast region. 

No. 10 is the asli of sea weed, suc-h as drifts ashore, at Beaufort and 
elsewhere in immense quantities. Its value is evident from the analysis. 
In Oonuec!iciit and other States north, it is largely used by the f'arn;ers, 
and is iiiiide the basis even of a cummcrcisil fertilizer. The ash amounts 
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to 10.72 per cent., and its per centage composition is given in tlie next 
colnmii, No. 11. 

There is another valuable ingredient of this sea weed, not given in the 
above analysis of" the mineral contents. The organic constituent inelndes 
9.2 per cent, of Tiitrogenona matter, which is important as a sonrce of 
ammonia. 

The other culiunn, A, of the twhle, gives tiie analj-sia of dried tish, 
from which the oil has been removed. It is frotn the ISew Jersey Geo- 
logical Report, and was made for the purpose of showing tJio fertilizing 
value of tliis fieli-refnsc, which is a very important resonree of the farmers 
within reach of the iarge fish-oi! mannfaetories of the New Jersey and Long 
Island KJiores, The per centage of niirogeo is 7.72. The proportion of 
oil obtained from the fresh fish is 3.9 per cetit. T!ie species of fish is the 
same which is so abundant in the sounds of North Carolina, called hero 
the /ai-5(j;oi,— the menhaden or whits fi^h of the more northern coast. The 
analysis of the refuse and offai of the fisheries would not differ materially 
from this. So that hero ie evidently another most important and 
abmidaut source of manure to the eastern farmer, and a suggestion of 
prufitabJe enterprise to the manufacturer also. 

Japan CY(i?;e?'.— The aniilyses given below are inserted mainly fur the 
purpose of showing the comparative fertilizing value of tJits plant, whicli 
has lately attracted much notice, both in this state and elsewhere : 

13 B C 

Silica, 1.62 

Oxide of Iron and AJiiniina, 54 

Lime, 0.90 

Magnesia, 0.5(J 

Polas^h, - 0,88 

Soda, 0.51 

Fhofcphoric Acid, 0.39 

Bnlplmrlo Acid, 0.20 

Chlurine, 02 

Organic Matter, 79.78 

Water, 14,30 

No. 12 is an analysis of the aali of Japan clover, which might 'o-.''.'.cr be 
called Carolina clover. As this plant has been scattered very widely over 
the state, from the Cape Pear to the French Broad, and has supplanted 
lu a considerable extent, the broomsedgo of the old fields in many aeu- 
tiuns, it is an important question whether it has any advantage over its 
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predecessor as an improver of the soil. As had. been inferred from the 
fact that it is a dove}' and ft deep rooting plant, it has, as the analysis 
shows, a high fertilizing valne, and the importaat fact remains to be 
added, that of the organic component 16.6 per cent, is nitrogenous, so that 
it furnishes a large percentage of nitrogen, the most characteristic fertiliz- 
ing constituent of the common clover. The percentage composition of 
the ash of the latter is given in the next colninn, A, fur the purpose of 
comparison. Its percentage of ash is 5.65, that of Japan clover 5.93. It 
is worth while to add that the latter lias a little advantage also as a forage 
plant in one respect, that it contains not only a greater proportion of 
albnuiinous matter, (by more than one per cent.), but also of i'at, — 4.15 
per cent., against 3.15 fi)r red clover. It is to be noted in the above 
analysis of red clover, (computed from that given in Wolff's table, as 
quoted by Prof. Johnson), tliat tlie siiica and oxido of iron are omitted ; 
and further, tliat the specimen of Japan clover analyzed, liad passed the 
proper stage, being already in seed, and had become more woody, as 
well as less rich in some of its best components, from the loss of seeds, 
■whieJi drop in snccession, as tiiey ripen. 

The third analysis, (J, of the preceding table is that of the asii of pea- 
straw, which is seen to c^mpaie very favorably with red clover, the per- 
centage of nitrogenous matter in each being nearly tlie same. The groat 
valne of this species of plant in the eastern sections of the state, whose 
sandy soils are not adapted to the growth of clover, is too obvions to 
reqnire more than the statement. 

Limestone. This mineral is not as abnndant in North Camlina as in 
many States, constituting, as has been seen, but an insigniiicant propor- 
tion of the mass of its rocky strata. And yet its distribution is such, and 
its relations to existing and abundant means of transportation, that it is 
accessible to the greater portion of the state. As has been seen, that 
part of the eastern region sonth of the Neuse river is abundantly snp 
plied with Eocene or shell limestone, and to the northern half of ttiat 
section both this source of supply is open, and the oyster shell heaps of 
the sounds and bays round to Norfolk. 

The middle region of the state lies under the disadvantage of being 
dependent on railroad traasportarion for this most important agricultural 
necessity, and its source of snpply is chiefly the same as for the east, to- 
gether with the two narrow limestone belts deserihed in another connec- 
tion, the one extendirigfrom Gaston to Stokes, (the outcrops being inter- 
mitted between the Catawba and Yadkin), and the other lying wholly in 
McDowell county, so far as it appears this side of the Bine Ridge, and 
along the upper valley of the French Broad, beyond that range. The 
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otlier oiilciMps, or riitlier ranges of outcrops, it needs OTily to re raentioTi, 
are two; one on the lower French Kroad, in Madison county, and tho 
other auross Cherokee and a part of Macon, along the course of Yalley 
River inaiolj. 

Analj-ses of some of the Triassie limestones of Orange show a percent- 
age of 60 to 90 of lime corbnnate, and similar btds are found in Chatham 
and Moore, ecrne ot them giving from 40 to 75 per ce.it. of the carbonates 
of lime arid magnesia. 

All examination of certain caicarcoiis concretion, found on the farm of 
Wm. Alston, Warren county, shovvi tlie following coiiipoaition : 

Silica, 0.37 

AInmina and Oxide of Iron, 2.17 

Lime, 41,33 

Magnesia, 0-90 

Potash, 0.31 

Soda, 0.82 

Carbonic Acid, 33.48 

Organic Matter, 0.27 

Snch concretions are common among the days resulting from the de- 
composition of the dolerytic traps, and of the aniphibolitic rocks of the 
Archsean series in this state ; and they are sometiinea sufficiently abund- 
ant to constitnte si resource for lime, in eases where limestone is inacces- 
sible. They are of notably frequent occurrenee about ShJIoh Oharcli in 
Granville, in the rich earths of the Grassy Creek and Spewmarrow Greek, 
and common in the central (Greensboro) granite belt. 

SECTION IE— METALLIC OKES. 

IKON OKES. 

The ores of iron are very widely distributed in tiiis state, their occur- 
rence being not only co-exteneive with the area of the Archa;an (or Azoic) 
rocks, but extending over a part of the Meaozoic, and even into the Quat- 
ernary. And these occnrrences ir.cliide all the principal kinds of ore. 
Magnetite, Hematite, Limonite and Siderite, and most of their varieties 
and modifications. But as many of these forms occur in association or 
close proximity, it will avoid confusion to consider them by districts,— to 
group them geographically. We begin with the most easterly oecur- 
renees. But for the benefit of those who are not familiar with the min- 
eralogy of the subject, and who may not have access to authorities, it may 
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be worth wliile to state that Magnetite, {magnetic iron ore, gray orejduck 
ore,) a gratiiiiar, hard, dark to black, heavy mineral, contains, when pure, 
72.4 per cent, of iron ; Hematite, {specular iron, red hematite, red iron 
ore), TO per cent. ; Limonite, (brown hematite, hrown iron ore, hrown 
ochre, hog iron fire, (&c.^ very nearly 60 per cent. ; Siderile, spathic ore, 
{carbonate of iron), 48.28 per eent. Tiieso ores are never fjinid in a 
BtalB of purity in workable beda, but contain various impnrities, earthy or 
rocky, in diU'erent proportions, — ahimina, silica, lime, magnesia, manga-- 
nese, &e. ; so that practically that is considered a good ore which yields 
40 to 50 per cent, of iron in the fnrnacc. 

Zimonite Ores of the East — The clayey, sandy and earthy accnmn- 
lationa of the eastern section, which have been previously described as 
Quaternary, contain in many places a roiigli brown ore, more or less 
earthy, or sandy, either in beds 2 to 3, or 4 fuet in thickness, or more 
frequently in sheets, or layers of irregularly shaped Ininps or nodnles. 
One of the most considerable of these deposits occurs in the southern 
end of Nash county near the Wilson line. It is in the form of a hori- 
zontal, coiitinnona bed, of a loose, spongy texture and rusty brown color, 
except in a few points, where it becomes more compact and of a submetal- 
iic lustre. It lies on the margin of Tossnot Swamp. The thickness is 2 to 
3 feet, and its extent iiorizontally about 50 yards by 150. It is known aa 
the Blomary Iron Mine, from the fact that iron had been made from this 
ore in a Catalan forge, a few miiee sonth, dnring the war of 1812. Iron 
was also made liere during ihe Confederate war in a furnace erected on 
the spot. Mr. W. H. Tappey, one of tiie proprietors, informed me that 
"the iron made was of excellent quality, soft and very strong." And 
there is a tradition in the neigliborhoud that the forge iron, previousJy 
referred to, was a sort of natural ateel. The following is the analysis of 
what appeared to be a fair sample of ttie bed, selected lately : 

Silica, 15.06 

Alumina, 0.55 

Sesquioxide of Iron, 60.74 

Protoxide of Iron, 0.24 

Sulphide of Iron, 0.06 

Oxide of Manganese, 1.56 

Lime, 1.43 

Magnesia, 1.54 

Sulphuric Acid, 0.03 

Phosphoric Acid, , , 0.11 

Organic Matter and Water, 15.58 
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"Which gives Iron 42.73 per cent. This analysis phices flie ore among 
the best of its clasa. 

A second deposit, reported to be abundant in superficial nodules and 
irregular lamps, is found in the southern part of Duplin county iiefir 
Wallace, on the farm of D. T. Boney. The following is a partial analysis 
of an average specimen from a box of about 50 pounda sent to the Mu- 
seum : 

Silica 7.5'J 

Oxide of Iron, 77.03 

Sulphur, 0.05 

Phosphorus, 0.02 ; giving 

Metah'c Iron, 53.93 

The ore is often in quite largo and tolerably compact liimpe, uf a red- 
dish brown color, and slightly magnetic. 

Another bed of the same character and appearance, except in the size 
of the nodules, wliich are rather anriall, ocjurs in a field about 2 miles 
north of Rocky Point in New Hanover. 

Specimens of the same sort have bean frequently sent to r!ic Museum 
from other points east, — Edgecombe, Pitt, Halitkx and Robeson, for exam- 
ple ; showing that this kind of ore is of common occurrence in tliat 
region. 

Hematites of Halifax and Granville. — On the bills fronting the 
Roanoke, leas than a mi.c below Grasti-n, are several onlcrops of hematite 
ore. There are two principal beds, of wliicii the lower only has been 
opened. The ore is granular, for the most part, and ol the variety known 
as specular, but contains a considerable percentage of magnetic grains 
diaaeniinated through it. On the south side of the river, the bed has 
been exposed for several rods on the upper siope of the hill, at an eleva- 
tion of about 100 to 150 fi^et above the surface of the water. The ore is 
generally slaty, impregnaiing and replacing the argillaceous and qiiartzitic 
and ehloritic strata which uunstitiite the Iluronian formation at the io- 
caiity, Tiiis lower bed is double, another parallel outcrop appearing at 
the distance of about 100 yards. Tiie strike is N. 20" E., and the dip 
eastward 80°. The principal bed is about 20 inches thick at the surface. 
There is a re-appearance of it on the other hill front about a mile distant, 
on the north side of the river, the ore being of the same character, but a 
little less slatj'. It gave on analysis 63.76 per cent, of Iron, and 0.09 of 
phosphorus. 
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Theabjve cut shows the relations of the different outcrops to each 
other and to the fc<jpogi'apby, and also a larger outcrop of another bed 
nearly half a mile northwest. The conrse of this last bed is marked by 
numerous surface fragments scattered quite widely. Tho ore, in this ease, 
is more compact and less siaty; the inclosing rock is a gray gneissoid 
quartzite. 

The analyses of both these beds arc added below : 

S 4 

Silica, 9.10 10.12 

Alumina, ; . 6.18 
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Oxide of Iron, 83.96 

Limo 0.23 

Phosphorus, 0.00 0.05 

Sulphur, 0.03 0.08 

Metallic Iron, 58.73 53.31 

The upper bed, last described, is represented by No. 3, the lower by 
No. i. These analyses were made by Mr, G. Lobdell for the owners, by 
whose courtesy a copy of them was obtained for this report. About 5 
miles southward from the above locality ihe same bed makes its a[>pear- 
anco OD the farm of Mr. Hinea ; here, however, it is highly magnetic, 
fine grained and dense, although still showing the decidedly slaty struc- 
ture of the first of the Graston beds. At this point it is. reported aa 3 lo 
i feet thick. 

These ores are of conspicuous purity and obviously adapted to the man- 
ufacture of the higher grades of iron and of steel. And there it^ evi- 
dently 3 range of ore-beds here of considerable extent. 

In Granville county, about a mile north of Tar Kiver, and the same 
distance eastward from Fishing Creek, is an outcrop of a coarse, granular, 
somewhat slaty magnetic ore, having very much the appearance of that 
of the upper bed at Gaston. The rock is a feldspathic talco-quartzitic 
and ehloro-quartzitie slate. This bed is revealed only by the numerons 
fragments scattered over the surface through the forest for severai rods 
along the roadside. This ore is in a small triangnlar patch of Huronian 
elates, intercalated between the older rouks of the region. It is reported 
that there are other outcrops of iron ore near Rainey's Mill, and also in 
the neighborhood of Lyon's Mill, but I have not seen rather of them. 

Iron Ores of Johnston and Wake. — There is, according to Dr. Em- 
mons, "a large deposit" of limoijite four miles west of Smithfleld ; ihe 
specimens brought to the musenm by Mr. Guest, owner of the land, re 
semble very closely the. bog oce^of DupHn ; tliey are more or less sandy 
and earthy, irregular lumps,-or-riodales. 

Another "bluff" of limonite is referred to by Emmons as found at 
Whitakers, seven miles southwest of Ealeigh, in Wake county. These 
last two are in the Huronian slates. And hand specimens of very coarsely 
erystaliino magnetite of ten to fifteen pounds weight, associated with 
syenyte, are found within a mile of Raleigh ; and compact hematite also 
occurs in veins in the same vicinity. These and other specimens of these 
species and of limonite are from different parts of the county, and are from 
the surface, as no openings have been made ; but they indicate the very 
common occurrence of this mineral. 
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Iron Ores of Chatham and Orange.~Oi\e of the best known and 
most important iron mines of thia region is on the borders of Harnett, 
the Buchhym Mine. It is about seven miles below the forks of the 
Cape Fear, on a hill nearly 200 feet high, overlooking the river from the 
]eft bank. Its location will be easily understood from the accompanying 
topiigraphieai sketch. The ore occurs as a bed, capping the hill and 
sloping from the river, with a dip of 20° to 35" towards the northwest. 
It is massive at the outcrop, and breaks out in large angular blocks. The 
lower portion of the bed, which contains much manganese and less iron 
in proportion, is of a mottled gray and dull reddish color at the summit, 
and at the distance of two or three hundred yards along the slope, is a 
light colored and gray and spotted (black and dirty white,) terriferons, 
mauganesian slate. Occasional sheets of laminated black oxide of man- 
ganese occur, one or two inches in thickness. Some parts of the bed are 
slightly magnetic. The outcrop, or rather the terminal face of the bed 
ai the opening, on the enmniit of the hill, is shown in the annexed dia- 
gram. The thicliness is about 36 leeC at this point, and diminishes to 20 
at the lower quarries, 200 to 300 yards distant. 




Muckhorn Section. 
The ore ia properly described as specular ; it is of a dull, dark gray to 
blackish color, subcrystalline structure, and uneven fracture. The streak 
is dark red. Occasional fragments of the ore show a tendency to lamina- 
tion, and in such cases the divisional planes are commonly coated with 
mica crystals. The character of this ore is very like that of the Iron 
Mountain, Mo., and its extent and mode of occurrence strongly s 
the Pilot-Knob. It is at least equal to either of these notable iron c 
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deposits in qiiaiitity, and is equally pure, and has the advantage of both 
in the presence of large percentages of manganese, and the fapacity to 
produce spiegeleisen without admixture of other ores. It is not difiicnlt 
to foresee that this must speedily become the nucleus of a large iron raan- 
ufatturing interest; especially when the remarkable tacilities for manu- 
facturing, in the way of water power, (heretofore noted,) and the prox- 
imity of coal in abundance, are taken into account. 

The rocks of this region are slaty, gray gneiss and mica slate, with oc- 
casional patciiea of massive light gray granite. 

The rock which underlies the ore is a light-colored, felspathic slaty 
gneiss, which readily decomposes. The neighboring hills, attho distance 
of half a mile, botli north and south, are reported to show many scattered 
fragments of the same ore on the surface; and on the right bank of the 
river, on nearly the same level with theBuckhorn Mine, at the distance 
of about one mile southwest, is the Doij^glass Mine. This is a recurrence 
of the Bnckhorn bed, on the scale and with the features of its lower ex- 
posures, being m'lfii scliistose in str.:cture, some of the strata being in 
fact simply gneiss and mica slate, with disseminated grains and laminse of 
hematite (and magnetite), and the lower strata passing into a slaty man- 
gane^ian silicate. The iliickness, not very well exposed, seems to be ten 
to twelve feet. Angiil.tr fragments of dark, dense, granular ore, with a 
black, manganese stitiu, me scattered over several acres of the hill top, 
indicating a wide oxten-i'iii of the bed. From the facts stated, it will be 
apparent that these d'tfjrBiil beds are more remnant fragments of an 
ancient and very extensive deposit which has been almost entirely re- 
moved by denudation, an tivsrried away by the erosive action of the river. 

About 1 mile north of ihc Bilckhorn mine is a small vein about 1 foot 
thick, of a highly magnetic ore. Its strike is N". 60° and dip eastward 
30°. The gangue is an (jpldotic qutirtzite. There are two openings on 
the vein, called the I'egrani Mine. An analysis of this ore for the owners 
by Mr, C. E. Bnck, gave 5(1.57 per cent, of iron and 1.51 of titanic acid. 
This group cf mined is worked by the American Iron and Steele Com- 
pany, who have erected a charcoal furnace, the first of 8 proposed, at the 
Buckhorn Locks, nearly 2 miles above the ore bank. They have already 
expended upwards uf $-300,000 in opening the navigation of the river for 
a distance ot some 40 miles above the ore bank, through the coal deposits, 
and they have also repaired the Endor furnace and put it in blast, and 
have been making a very superior ear-wheel iron. The product is mostly 
a spiegeleisen, of wiiicli the following partial analyses by Mr. Lobdell, will 
show the peculiarities: 
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5 6 7 

Manganese, 4.673 6.50 4.88 

Silicon 0.233 0.14 0.38 

Sulphur; 0.015 O.OOU 

Phosphorus, 0.051 0.12 O.095 

The copy of these antilyses was accompanied by the remark, "The 
above samples were made while the furnace was running on ordinary 
iren, no attempt having been made to produce spiegeleisen. The phos- 
phorus and sulphur were reduced from the flaxes employed, as the Buck- 
horn ore used contained only very slight traces of these imparities." 

The origin of this peculiar and valuable product, which was altogether 
accidental, will be apparent on tiie inspection of the analyses given below. 
These were made for the company in the course of their operations, by 
G. G. LobdoU, of the firm, and 0. E. Buck, of Wilmhigton, Del., and by 
the Chemist of the Pennsylvania Steel Company. 

8 9 10 11 13 

Silica, 14.45 5.65 12.80 30.50 7.50 

Alumina, O.SO 5.20 19.20 8.49 

Oxide of Maganeae, trace 22.80 7.62 

Phosphorus, trace trace 0.02 0.04 

Sulphur, O.OC trace 0.03 0.02 

Iron,..-. 56.70 66.50 64.15 18.41 55.00 

Of these, Nos. 8, 9 and 10 are from the npper and main portion of 
the BncTihorn bed, and No. 11 from the lower ma nganesian section. This 
last analysis suggests the presence, in this part of the bed, of the mineral 
knebelite, a characteristic ore of the most famous Swedish epiegeloisen 
mines. No, 12 ia the Douglass ore, on the other side of the river. 

Besides the localities already mentioned, a number of additional out- 
crops of ore have been noted, mostly magnetic; one for example, 2 miles 
north of Buckhorn, (at Dewer's) yielding 57,77 per cent, of iron, (no 
phosphorus or sulphur), and 3 or 4 others in a southwest direction, for 10 
miles, to the head waters of Little Kiver, — at McNeil's, Dallrymple's and 
Buchanan's ; analyses as follows, respectively : 

Iron, 52.90 36.47 53.25 

Sulphur,-. 0.05 0.05 0.04 

Phosphorus, ... . , 0.12 0.11 0.57 

Analyses by Lobdell, 
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Near Haywood, in tbe angle formed by the jtinetion of the Haw and 
Deep rivors, in the red eandatono of the Triaesic, there has been opened 
a series of parallel beds of a red-oehreoiia earthy ore, on the lands of Dr. 
Smith. The only bed exposed at the time of my visit, was 20 to 25 
inches thick, dipping southeast with the sandstone, 20° to 30°. The ora 
lias a rough likeness to the "Clinton" or "Fossil ore" of New York, 
&c., and the "Dystono" of Tennessee, but has a much coarser and 
more irregular texture, and is composed of rounded concretionary masses 
of various sizes from that of the Clinton grains to ^ and ^ inch and 
upward. It is commonly more or leas compacted into eonglomeritic 
masses, often of the entire thickness of the bed, but frequently it is 
loosely and slightly compacted, and when thrown out, crumbles to a heap 
of very coarse gravel. The ore is partly limonite, but seems to be largely 
changed to red hematite. The following analyses of samples taken from 
difi'erenc parts of the beds, whose ontcrops extend over an areaof several 
acres, will exhibit the character of the ore : 

13 14 

Silica, 23.50 

Alumina, 2.54 

Sesqui Oxide of Iron,. 69.73 67.50 

Protoxide of Iron, 0.S4 

Bisulphide of Iron, 0.17 

Phosphoric Acid, 0.10 

Lime 0.90 

Magnesia, 0.24 

Water and loss, 5.03 ; giving 

Iron, 49.56 47,25 

The secondof these analyses represents the ore as it occurs on the lands 
of Mr. Richard Smith, adjoining the preceding. This ore makes its ap- 
pearance again about a mile from Sanford, some 12 miles distant, where 
it was opened and worked to some extent during the late war. Onlyono 
bed was exposed here, which is abont 20 inches thick. The ore is easily 
dug and shoveled from the bed and crumbles into a heap of very coarse, 
reddish-brown gravel, a rough sort of shot ore. Tbe preceding analyses 
will nearly enough represent the composition of this also. 

The cext ores demanding attention are the Mlack Band and Ball ore, 
or " kidney ore" of the coal measure, -These are earthy acd calcareous 
carbonates of iron, imbedded in the black carbonaceous shales which en- 
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close the coal, or interstratified with the coal itself. These ores seem to 
be co-extensivc with the coal on Deep Eiver, outcropping everywhere 
with it, and at several places outside of its limits. Two seams are shown 
in the sections (pp. 143 and 144), and there is a third in the bottom shales, 
not penetrated at the Gulf, but shown in the Egypt section (p. 142), as 
accompanying the lower coal, 30 feet below the main seam, 

Emmons also speaks of another seam of argillaceona carbonate as occur- 
ring at the depth of 230 foet in the shaft at Egypt, and four occurrences 
of it are indicated as ball ore in the Egypt section. Emmons says of this 
argillaceous carbonate, "It contains 33 percent, of metallic iron; the 
surface ores being altered contain 50 per cent.," and he describes it asoc- 
ciirring "in balls, or in continuous beds." About the Gulf it occurs in 
rounded flattisli masses, 5 or 6 to 8 or 10 inches in diameter. They are 
dense, uncrystalline and heavy, of a light gray to drab color, and are pretty 
thickly distributed in parallel layers of one to two or three feet thickness. 
An analysis by Prof. Scbseffer, as given in Admiral Wilkes' report to the 
Secretary of the Navy in 1858, is as follows; protoxide of iron 40 per 
cent., silica 13, earthy matter 13, carbonaceous matter 34. This is evi- 
dently a black band ore. The following is an analysis (by Euck) of the 
ball-ore proper, as it occurs at the Gulf, and eucli as was used extensively 
and suGceesfally as a flux during the late war: 

15 

Silica, 6.04 

Alumina, 0.48 

Protoxide of Iron, 14.51 

Sesquioxide of Iron, 1.63 

Lime, 29.37 

Magnesia, 6.51 

Carbonic Acid, 38,30 

Phosphoric Acid, 0.92 

Siilphnrie Acid, 0.19 

Organic Matter, 1.45 

Water, 0.40 

Which gives 53,80 per cent, of carbonate of lime, and 13.60 of carbonate 
of magnesia. Its adaptation to the purposes of a flux is obvious. 

There are many outcrops of ferriferous limestone in the neighborhood 
of Egypt (and the Endor furnace), among others this, near Dowd's Saw 
Mill : 



ityGoogle 



ECONOMICAL GEOLOCIY. iizl 

Limo, 31.68 

Magnesia 0.79 

Sesqiiioxide of Iron, 9.60 ; no sulphur or phosphorus. 

Bat ojBter shells from the Terliary hluB's below Fayetteville, and lime- 
stone from tile Eocene beds about WilQiington, (previously described), 
have been also used ae fluxes in the f'lrnaues of the region, and on account 
of their greater purity and abnndance, and their ready aecesaibilify and 
cheap transportation, will doubtless become the chief resource for fluxing. 

The seam of hlachband between the main coal beds in tlie Egypt shaft, 
is stated by Wilkes to be 16 inches, the lower one to consist of two thick- 
nesses of 3 feet each, separated by a thin seam of coal between. He adds, 
" This ore is readily distinguished from a slate by ita brownish black 
color," The analysis of this ore by Dr. Jackson, published in Emmons' 
report, gives 

Carbon, 31.30 

Peroxide of Iron (Protoxide !) 47.50 

Silica, 9.00 

Volatile Matter, 8.81 

Sulphur,,.. 3.39 

Emmons adds, " The roasted ore gives sulphur 0.89 per cent." An 
analysis by Schffiffer tor Wilkes, gives only 17 per cent- of iron, and 42 
of carbonaceous matter ; specific gravity 2.12. 

The following analyses of samples selected from a recent opening at ihe 
Guif, represented in the section given on p, 144, have been just com- 
pleted for the survey by Mr. Hanna : 

16 17 18 19 

Specilic Gravity, 2.361 3.150 2.110 2.11G 

Silica, 9.1.54 7.089 34.380 5.188 

Alumina, 4.244 

Protoxide of Iron, 19.419 

Sesquioxide of Iron, 0.000 

Sulphide of Iron, 10.485 

Oxide of Manganese, 1.750 

Lime,.. 9.520 

Magnesia, 1.490 

Alkalies, 0.000 



0.127 


19.638 


4.060 


i3.802 


12.361 


9.614 


1.755 


1.430 


0.938 


2.145 


2.023 


7.146 


1.980 


0.995 


1.600 


12.672 


S.IOO 


14.040 


1.170 


1.220 


0.86S 


0.000 


0.000 


O.OOO 
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Sulplmrie Acid, trace, 0.170 trace, 0.153 

Phosphoric Acid, 4.960 6.820 0.730 6.300 

Volatile Matter, 22.065 ^7.215 14.913 15.009 

Carbon, 16.213 4.726 6.562 34.473 

Water, 0.700 0.300 2.588 0.717 

100.000 100.000 100.000 100.000 

Aeh, or Roasted Ore, f!0.475 72.070 76,902 48.571 

Of which the compoeitioii is as follows : 

20 21 22 23 

Silica, 15.137 9.849 44.740 10.684 

Alnniina 7.018 0.178 25.527 8.359 

Sesquioxide of Iron, 46.360 56.562 iiO.932 33.252 

Suipliideof Iron, 0.90!) 0.000 0.788 0.530 

Oxide of Manganese, 2,895 2.740 1.294 3.089 

Lime, 15.742 17.585 4.108 38.914 

Magnesia, 2.464 3.624 1.587 1.7T7 

Sulphuric Acid, 1.273 1.989 0.085 0.421 

Phosphoric Acid, 8.302 9.464 0.949 12.974 

100.000 100,000 100.000 100.000 
Which give, 

Metallic Iron, 33.032 39.593 14.645 23.619 

Sdphur, 0.839 0.800 0.319 .360 

DiosphoniB, 3.581 4.131 0.474 5.664 

No. 1 is the lower stratum of the black-band between the coal, about 
18 inches thick ; No. 3 is the upper and earthy part of the sanio, 6 to 10 
inches. No. 2 is the seam, about 12 inches, lying above the coa! and 
separated from it by 16 inches of Are clay. This is a hard, black, slaty 
ore, with occasional balls still more dense. No. 4 is the stratum, about 3 
feet above the coal, which consists of black, heavy, very tongli, concre- 
tionary lumps of ore. The quantity of phosphorus which these beds 
contain ia very notable, and is, of course, dne to their highly fossiliferous 
character. And yet not only were there no fossil bones visible, as in the 
Egypt beds, but no identifiable organisms of any description, not even a 
shell. Of course the high percentage of this element excludes these ores 
from ihe manufacture of wrought iron. They must await the perfecting 
of tlie new industry of '■ phosphorus steel ;"' or, the discovery of a prac- 
ticable method for the elimination of this injurious ingredient. With 
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this exception these ores are well constituted, containing the necessary 
ainoiinte of carbon, of flux and of manganese, for the manufacture of iron 
very cheaply, by judicious mixing of the ores obtainable in the imme- 
diate neighborhood. It is not probable that this phosphatie foesiliferous 
character will follow the ore-beds and appear at tlie other outcrops in the 
same force : it is a character likely to be local. An investigation of these 
beds at other points is therefore very important and will be instituted as 
Boon as practicable. Such ores are, however, valuable for casting. Out- 
side of the line of outcrops of the coal, and within a few rods of it, is a 
bed of limonite belonging to the underlying shales. The thickness is 2 
lo 3 feet, and it is traceable for a considerable distance along the surface. 
Probably it is the result of the weathering of some of the argillaceous 
carbonates already described. And a similar outcrop has been noticed, 
and the bed partly stripped, at a point li miles southeast of Egypt, on 
Pretty Creek, known as the Mclver ore-bed. It is 20 inches thick. This 
is a very slaty and somewhat shaly limonite, with occasional masses of ore 
of considerable size, and ie embedded in shales. It is obviously the re- 
sult of the oxidation of one of the black-band or argillaceous carbonate 
seams already described, but it is in the forest, and its exact geologi- 
cal relations are concealed, as well by vegetation as by overlying earth. 
An analysis of a sample of this ore, by Buck, for the Company above 
referred to, gives the following result: 

Metallic Iron, 47.59 

Sulphur, O.li 

Phosphorus, 0.94 

The Evans miu ie about 6 miles north of the Gulf, on the Graham 
road. It is 6 feet thick. This ore is a hematite, n on -crystalline, scarcely 
sub-melaJlic, hardness 6 to 6^, jaspcry, non-magnetic, dark gray to bluish 
black, streak dark-red, fracture snb-eonehoidal. The country is (Huronian) 
talcoid and ehloritic argillite, which is a sort of spotted slate conglomerate, 
in the hill a few hundred yards beyond. Wilkes gives the following 
analysis, (by Schseifer): 

Peroxide of Iron, 96.4 

Silica, 2.1 

Earthy Matter, 1.5 

The ore is scattered abundantly in fragments over the surface of several 
acres. Kmmone traced the vein three quarters of a mile. He speaks 
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also of another vein of hematite(8pecular, crystalline,) on the neighboring 
farm of Mr. Glass, which was revealed only by surface fragments; and 
also of " a magnetic ore of fine quality on the plantation of T, Un.thanks, 
2 or 3 miles beyond the Evans place;" and another of the same class at 
Heading's, near Ore Hill. Another locality is noted by both Emmons 
and Wilkes as containing a bed of reddish.brown ore, which is magnetic. 
It is represented as 2^ feet thick at the Tysor place, and as occurring at 
various other points. The analysis quoted by Wilkes from Emmons, 
gives. 

Peroxide of Iron, 79.72 

Carbon, 7.37 

Silica, 4.00 

Water, 8.80 ; containing 

Iron, fil. 

But the most noted iron locality in Chatham county is known aa Ore 
Bill. The accompanying plate shows the topography and general rela- 
tions, and (approximately) the sitnation of the veins, which are numerous 
and lie at various angles with the meridian and with the horizon. The 
rock is a talco-quartzose slate, knotted and toughened with much tremo- 
lite. The ore is limonite, with the exception of one vein near the top 
and back of the hill, which ia a hematite, (in part specular), and much re- 
sembling the Evans ore. There is much of this ore on the surface in 
scattered fragments, indicating a vein of considerable extent, which, how- 
ever, had not been exposed. Most of the other veins have been opened, 
but the pits and tunnels were so much filled and fallen iu that no accu- 
rate measnrements could be taken at the time of my visit last year. But it 
was easy to see that two or three of them were very large,— 10, 15 feet 
and upwards. The ore is very spongy, porons, scoriaceons, botryoidai, 
mammillary, stalaetitic, tabular, foliated, dendritic, and of many fantastic 
and nondescript forms. The workmen state that there are large cavities 
(vuggs) in some parts of the veins. 
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The analyses beluw are of samploa from the 90 feet shaft, nearest the 
hematite vein, and may be considered as fairly representative : 

24 25 

Silica 1.42 3.79 

Ahimina, - 

Sesqiiioxide of Iron,, 82,02 83.69 

Protoxide " " 0.11 

Lime, ; 1.19 

Magnesia, 0.11 

Phosphoric Acid, 0.00 trace. 

Sulphuric Add, 0.00 0.7T 

Water, 15.2*5 

100.00 
Mettallic Iron, 57.41 58.07 

The iirst of these analyses was made by Chatard, for Dr. Gen th, the 
second by Mr. Hanna. This ore was worked on a considerable scale 
during the American Revolution, and again during t!ie late civil war, and 
the iron is reported to have been of good quality ; and it is obviously an 
ore very readily smelted. The presence of the hematite vein and the 
proximity of the ball ore, which was successfully nsed as a flux in the last 
working of the furnace, furnish admirable conditions for advantageous 
iron manufacture. And it is gratifying to be able to state that there is a 
prospect of the immediate development of the property by the Philadel- 
phia and Canadian capitalists who have lately come into possession. Ne- 
gotiations for the completion of the railroad from Egypt are nearly con- 
cluded, and for the first time the needed facilities for transportation fr«n 
the mines to the seaboard, and between the different ores and the fuel, 
are abcnt to be realized. 

Besides the ores above described, there are many others, of whieh 
specimens have been brought or forwarded to the Museum, from various 
parte of the county and region, magnetite, hematite and limonite, repre- 
senting- veins and deposits of whose extent I have no information. It is. 
worth while.to mention two of such Bpecimens, one from Chatham, {be- 
tween Loekville and Endor), and the other from the adjoining county of 
Moore, Governor's Creek, as they are almost the only esatnples of the 
species of ore called ja»pery clay iron stone yet found in the State. Th& 
former contains 48,92 per cent, of iron, phosphorus 0.39. 

A fine quality of magnetic ore, dense, mettallic and very pure, is found 
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o'li the cast side of Haw Eiver and about 2 miles distant, at the foot of 
Tyrrell's Mountain on the farm of Mr. Snipes. The vein has not been 
fully exposed, but ie reported to be 3 or 4 feet. It is in syenyte, and has 
ati epidotic gangue. 

The analysis (made by Lobdell) is as follows : 

Silica, 1.62 

Alumina, 6.60 

Magnetic Oxide of Iron, 88.41 

Manganese, 0.56 

Lime, trace 

Magnesia,. 0.85 

Phosphoric Acid, 0.00 

Sdpliur, 0.13 

Metallic Iron, 63.49 

A very fine inieaeeons liemniiie is found near the tnouth of Collins' 
Creek a few miles above, in Orange connty. It has not been explored, 
i>ut surface fragments are reported to be abundant. 

But the most notable ore bank yet opened in this county, is that at 
Cbapel Hill. It is a very dense, steel-gray, hematite, (specular in part), 
with slight magnctio indications. The accompanying diagram shows its 
relations. The vein is found on a hill one mile north from Chapel Hill, 
and more than 20O feet above the creek at its base. The rock is a gray 
gj;ani:te and syenyte, but the vein is carried by a njuch -jointed, fine 
grained^ ferruginous, slaty quartzite of several rods breadth, the iron- 
bearing portion of it, the vein proper, being ^ to 10 feet at the main shaft, 
and suddenly enlarging near the summit of the hill, just beyond the 
second shaft, to 25 and 30 feet. The hill top is covered with angular 
Iragmeiitsof the ore of all sizes, up to more than 100 ponnda weight. 
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CAapeO MiZL Zrorv Mute. 

The character of the ore is shown by the following a 



Silica, . , . . 
Alumina, , 
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Protoxide of Iron, 2.i5 

Sesquioxide, " 91.24 

Oxide of Manganese, 0.M 

Lime, 0,56 

Magnesia 0.00 

Phosphoric Acid, O.Oi 

Siilphnr, 0.11 

99.05 
Iron, -. fi5.77 

The ore ie of notable purity, and the practical tests to which it has 
been subjected have confirmed the indications of the analysis, tliat it is 
an ore of high grade; and the quantity is very great. The vein, as 
shown in the section, has a dip to the west at an angle which is a little 
short of 90°. A second vein of the same character 5 or 6 feet thick, 
crosses the main vein near the first shaft as shown in the diagram. The 
ure becomes poorer as the vein is followed beyond the summit of the hill 
northward, until at the distance of 150 yards beyond the upper shaft, thfe 
qnartzite pre do mi nates and the ore becomes poor. The distance of this 
mine from railroad is less than 9 miles, and the day is not distant when 
the snperior quality of the ore will overcome this sole obstacle in tlie way 
of its profitable working. 

There are surface indications on the neighboring hills, both north and 
south, for several miles, which show that this vein has a considerable ex- 
tension ; and in fact it may be epnsidered as a continuation of the hema- 
tite veins of Deep Eiver. And a magnetic ore makes its appearance 
abont 20 miles northeastward, 3 miies beyond the upper forks of the 
Keuse Eiver in the southeast corner of Orange county, on Knapp of 
Reeds Creek, on the fa,rm of Mr. Jos. Woods. The rock here is clay 
slale, more or less chloritic and qnartzitic, and thhi bedded. The ore is 
slaty, and is in fact, an impregnation of the chloritic argillaceous qitartzite 
with granular magnetite and hematite. The ore is very extensively scat- 
tered over a succession of hills, for about a mile, in a northeast direction. 
The ore bed outcrops at one point for a few rods, wiiere it appears to be 
about 3 feet thick, and has a strike N. 40" K., and dips at an angle of 70° 
to the northwest. The bed seems to be dnplicated towards the northeas- 
tern termination, another line of fragments marking the course of a par- 
allel vein several rods to the east of the former. This' last is associated 
with a bright venniliion red,, and a banded, black and red jasper. The 
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ore 13 of good quality, ae will be seen by the following analysis by Dr. 
Geiith : 

27 

Silica, 20.3S 

Magnetic Oxide of Iron, 75.69 

Magnesia, 1.26 

Phosphoric A uid, 0.05 

Water, Ac, 2.63 ; which gives 

Metallic Iron, 54.81 

An analysis of another sample (by a ditteient chemist), gave iron 56.50, 

Hand epeeimens of very fine magnetite and specular ore have been 
brought to the Museum from many other parts of Orange county, but no 
information has been received as to their quantity. 

At Mt. Tirzah, in the southeast corner of Person, jiear the Orange line, 
there is a vein of hematite, (specular) from which iion was made to some 
extent during the war. The vein is described as about 6 feet thick. The 
specimen sent to the Museum indicates a very lino ore, resembling that 
at Buckhorn, 

The ores of Montgomery and Kandolpli belong properly (geologically) 
to the Chatham raiige ; they are found in the same great slate belt, (Iln- 
ronian). that constitutes the most notable feature of the middle region of 
the state, both geologically and mineral ogically. The best known of these 
ores is found near Franklinville, Randolph county. And another vein 
has been opened near Ashboro, both of specular hematite. Some of the 
strongest and most highly prized iron obtained during the war came from 
this locality. It was all devoted to the manufacture of shafts and other 
machinery for the Steam Earns (iron-clads) and the like. Dr. Emmons 
describes an occurrence of hematite of apparently considerable extent 7 
miles southwest of Troy, in Montgomery county ; he says it is free from 
sulphur and a very pure ore. Another occurrence of ore, — magnetite, is 
noted by him 4 miles north of Troy. It is found with talcose elate, and 
is soit and friable, and contains seams of hematite. 

Iron Ores of Guilford County. One of the most remarkable and per- 
sistent ranges of iron ore in the state crosses the county of Guilford in a 
northeast and southwest direction, passing about 10 miles northwest of 
Greensboro, near Friendship. It extends from the head waters of Ab- 
bott's Creek, in Davidson connty, entirely across Guilford to Haw Kiver, 
in Kockingbam, a distance of some 30 miles, making its appearance on 
nearly every plantation, and indeed almost every hillside in the range. 
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The ore ie granular magnetite, and is every where titaniferoaa. It ia 
usually rather coarsegrained and frequently associated with crystals of 
chlorite in sioall aeams and scattered bunches. The ore ia in the form of 
beds, which partake of all the foldings aiid fractures and irregularities of 
bedding to be expected in a region where only the oldest metamorphic 
rocks are found. The deposits lie along, and just west of the line of junc- 
tion of what is provisionally sot down as the lower and upper Laiirentiaii 
series of granitic rocks, as marked on the map. It may he here noted 
that in coloring the map, this line was pUuod a little too far north in this 
region. There ia a second, but much more interrupted range of ore par- 
allel to the one just described, and lying a few miles to the northwest. 
I visited this region in 1871, in company with Dr. F. A. Genth, wtio 
was, at that time (Jhemi^t and Mineralogist to the Survey. 

The entire range was taken intothe toiir, and specimens carefully se- 
lected from many points by Dr. G. for analysis, so aa to ascertain the 
average character, aa well aa to eliminate the local peculiarities of the 
beds. Fortunately, an association of Pennsylvania eapitaliets, the NortU 
Carolina Centre Iron and Mining Company, had invested largely along 
this range of ores, and had recently had the beds opened by trenching, at 
a great many points, so as to expose very well the general features of the 
deposits. And atill more fortunately, the Company had procured the 
services of Dr. J. P. Lesley, now the Director of the Pennsylvania Geo- 
logical Survey ; and this distinguished Geologist hfld reecutly made a very 
carefnl study of the whole range, in all its bearings. 1 have before mo 
his report, and shall give some of the more important points of his re- 
sults. I owe it to the courtesy of the Philosophical Society of Philadci- 
pliia, of which Dr. Lesley is Secretary, that I am able to use the plates also, 
which were engraved for the illustration of his very elaborate and valua- 
ble report. Whatever ie found below on the subject of this range of ores, 
in quotation marks, is taken from this report, unless it is otherwise stated. 

It is questioned by many geologists whether all our North Carolina 
metamorphic rocks are not altered Silurian and Devonian, like most of 
those of New England. I am glad to have the support of so eminent an 
authority in the view presented in Uie map pnbliahed aome two years ago 
and maintained in this report, that these azoic and' crystalline rocks of 
Middle North Carolina are Archeean of the most ancient typo and date. 

" This part of North Carolina is occupied by some of the oldest rocks 
known ; the same rocks which hold the iron ore beds of Harford county, 
Maryland, and Chester county, Pennsylvania, and the gold ores of Georgia, 
North Carolina, Virginia and Canada. The gold mines of Guilford 
county, N. C, are opened alongside of, and not more than ten or twelve 
80 
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miles distant from, the Tnscarora iron belt. Uoth tlie gold and iron range 
contiiiiionaly, (with one break in H'ew Jersey,) all the way from Quebec, 
io Canada, to Montgomery, Ala. The gold and iron bearing rocks are : 
granites, gneissoid sandstones and mica elates, all very mnch weathered 
and decomposed ; and that to a depth of many fathoms beneath the 
present surface. The soHd granites are decomposed least, the mica slates 
most. All contain iron,wliich has been peroxidlzed and hydrated, in the 
process of decomposition of the whole formation, and dyes the country 
soil with a deep red tint. The surface of the country is a smooth, soft, 
nndnlating plain, broken by gentle vales, the bottoms of which are never 
move than 100 feet below the plain, and commonly not more than half 
that depth." 

GuiLDFOED Iron Oke Range. 




The local relations and geography of the ore belts are shown in the a 
cotDpanyiDg map. 
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The two following maps show the ore belt on a larger scale, givingthe 
names of the plantations crossed by the ranges, with a scale of miles, 
which commences at the sonthweat extremity of the beds on a branch of 
Deep Kiver. 

Thns it is seen that tho length of the outcrops, air line measure, is 2S 
miles. 

Glh.dford Oke Belt, ISokthekn Half. 
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Guildford Ore Belt, (SouTiiEim Half. 




Tho mode of occvirrenoe f 1 e 
means of tiie following ideal d ^ 



I llnstrated by Dr. L. by 
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" The beds were deposited like tlie rest of the roeks in water ; deposited 
in the same age with the rocks which hold them; are in fact roek-de* 
posits highly charged with iron ; and they differ from the rest of the roeks 
only in this respect: that they aro more hi^hli/ charged with iron. In 
fact al] our primary (magnetic and other) iron ore beds obey this law. 
They are merely eertain strata consisting more or less completely of per- 
oxide of iron, with more or less intermixtnre of sand and mnd, which 
when crjstalized, fall into the shape of felspar, hornblende, mica, quartz, 
&e., &c." 

" The belt of outcrop of ore-bearing rocks has a uniform breadth of 
several hundred yards, and I believe a uniform dip towards the northwest, 
or north-northwest. 

The map, however, shows another ore helt, running parallel with the 
former and at a distance of three miles from it. This is called the High- 
field or Shaw outcrop. Beyond Haw River the two belts approach each 
other, and are believed to unite in Rockingham county. This and other 
eoiisideratione make i£ almost certain that tlie Shaw belt is the northwest 
outcrop of a synclinal basin, 3 miies wide, and that the Tuscarora belt is 
the southeast outcrop. If so, the Tuscarora ore- beds descend with a north- 
west dip to a depth of a mile beneath the surface, and then rise again as 
ore-beds at Highfield'e and Shaw's, thus; 




The locality of the ore beds is indicated by the occurrence of fragments 
of ore scattered over the surtace ; and these are the indications by which 
nearly all iron ore deposits are discovered. Large pieces on the surface 
are the best evidence we can possess that the beds are of good size, for 
they have come from those portions of the bed, which have been destroyed 
in the general lowering of the surface of the country. There is no reason 
why the parts of the beds left under the present surface should not yield 
as large masses as the parts which have mouldered away." 

Ab will be readily understood, from what has been stated above, the 
number of ore beds in the cross-section will be likely to vary from point 
to point along the range. "A large number of rock strata will become 
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oi'e-beds locally. But there will always be a particttlar part of the forma- 
tion more generally and extensively charged with great quantities of iron 
than the rest. In other words, the iron of the formation as a whole, 
is concentrated along one or more lines. This is evidently the case with 
the Tusearora Ore Belt, as is shown in the almost perfect straightness of 
the outcrop of the Sergeant Shaft ore bed, where its ontcrop has been 
opened for half a mile northeast of the shaft. There are two principal 
beds cropping ont on the Teague plantation, at the {southwest} end of the 
belt, both vertical, and about 300 yards asunder." And not only does the 
number of ore beds vary, bnt they are often very irregular in position. 
This is illustrated by the following geetion, revealed " in a trench, cnt at 
right angles to the outcrop, 50 feet long and 4 to S feet deep." It is on 
the widow MeOawisten's plantation. 




" Similar irregularities are noticeable everywhere. The miners say 
that the pitch of the outcrop of the ore bed worked in the Sergeant Tun- 
nel and Shaft, was southeast for some distance down, after lyhich it took 
its regular northwest dip, such as it now has in the shaft and tunnel at 
the depth of 100 feet. Besides which, there are in fact two beds cut in 
this shaft-tunnel, the smaller bed underlying the otiier, and with a dip 
which would carry the two beds together at some distance beneath the 
fl-oor." 
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"Another itistani.-e oecnrs oti the Trneblood plantation, where the two 
orebedB appear to be only 200 yarda apart at their outcrops and eeem to 
dip different ways, M-liich I explain by reference to tlie false svirf:ice dip 
of the Sergeant Shaft and bed. The Trneblood section is as follows : 



The sections made at the Shaw plantation (Shaw ranged furnisli a nir- 
ther illustration of these irregularities. " The oi'e-bed is full 6 feet 
across, solid ore, — a very green, chloritic, mica slate, rock-ore. In this 
run of 800 yards, there are apparently two hundred thousand (200,000) 
tons above water level, in the one C foot bed- The outcrop runs along 
the top of a hill abont 100 feet above the bottom of Haw^Eiver Valley. 
There are apparent variations in the dip, some of the outcrops eecniing 
to be vertical, whereas the principal part of the mining has already 
shown a distinct dip towards the southeast and south," The average dip 
of the ore beds of this second range was observed by Dr. Lesley to bo 
considerably less than that of the Tnsearora beds, as is shown in t!ie 
ideal section on page? 

The quaiitity of ore which this remarkable range is capable of yield- 
ing is obviously immense. The number and extent of the beds have 
been noted. Their size varies greatly, as is shown in several of ihe dia- 
grams. ■ " Thej consist of strings of lens-shaped masses, eontinu;i!lj en- 
larging and coiiliacting in thickness, from a few inches to (> and S feet. 
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The principal beds may be safely estimated on an average of four feet, 
and in the best mining localities, the average yield of a long gang-way 
may reach fipe feet." "It is evident that centuries of heavy mining 
conld not exhaust it, for each of two or three principal beds may be en- 
tered and mined at fifty places." 

The &ind of ore has been stated in general terms as titaniferons mag- 
netite. More particularly, notonly titanium, bnt chromium and manga- 
nese are uniformly present, as will be seen from Dr. Genth's analyses, 
given below. " The ore belongs to the family of primary ores, the same 
family to which the Charaplain (or Adirondack) ores, the Harqwette (Lake 
Superior) ores, and the ore of the Iron Mountain in Missouri, belong. It 
is very similar to the New Jersey ores, which are eo extensively mined 
for the furnaces on the Lehigh river. It is a mixture of magnetic crystals 
and specular plates of eesquioxide of iron, with quartz, felspar and mica, 
in a thousand varying proportions. Sometimes the bed will be composed 
of heavy, tight, massive magnetite (or titaniferoue magnetite), with very 
little quartz, &c,; at other times, of a looee, half-deeompoeed miea-Elate, 
or gneiss rock, full of scattered crystals of magnetic iron. The ore is, in 
faat, a decomposable gneiss rock, with a varying percentage of titaniferous 
magnetic and specular iron ore, sometimes constituting half the mass, and 
sometimes almost the whole of it," 

Dr. Genth, who made a special chemical and mineraiogical study of 
these ores, says in his report, published in the Mining Hegister, "All 
the ores consist of mixtures of magnetic iron with titaniferons hematite, 
or menaceanite, probably also with rutile (titanic acid), mixed with a 
chluricic mineral, or a silvery micaeious one resulting from its decompo- 
sition. Some of the ores contain alumina in the form of granular cor- 
nndum, in one or two places in such quantities that they become true 
emery ores. None of the constituents could be separated in a state of 
Hueh purity that in all cases their true mineraiogical character could bo 
verified by analysis." 

But besides these characteristic ores of the beds described, Dr. Lesley 
mentions beds of ochre of various sizes, " as one of the constituent ele- 
ments of the whole formation. What the exact relationship of these 
ochre beds to the magtictic ore beds, I do not know. But the ochre out- 
crop seems to be always in the immediate vicinity of the ore beds. The 
largest exhibition ,of ochre which X saw, is on the I. Scmers plantation, 
on Brushy Creek. Here an ochre bed twenty feet thick rises, nearly ver- 
tical, out of a gully in a hillside cipvcred with small pieces of fine, com- 
pact lire. The whole aspect of this place gives an impression of an 
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abundance of ore beneath the surface, bat no openings on the beds which 
have furnished these fragments have been made." 

The following table presents the analj-ses of sixteen samples, collectedy 
as stated, by Dr. Geiitli, along the whole length of this range of ore beds 
in 1871 : 
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100 OO 100.00 100.00 100.00 100.00 100,00 100.00 100,00 100.00 
Metallif. Iron 'i-lH 53.68 59,03 56.31 66.41 66.06 41.95 67.60 Sl,03 

37 38 39 40 41 

Silicic Acid, 0.50 l.SO 0.74 1.39 0.98 

Titanic Acid, 12.27 14.46 13.92 0.78 2.42 

Mag. Ox. Iron, 79.16 74.81 76,80 42.77 46.2& 

Ox. Man. and Cobalt, 1.21 1.53 1.30 1.00 1.27 

Ox. Choiniiim, 0.57 0.97 1.07 0.30 trace. 

Alumina, 3.62 2,66 3.82 52.24 44,86 

Magnesia, 2,04 3.09 1.80 0.68 3.27 

Lime, 0.63 0.69 0.55 0.84 0.91 

Metallic Iron, 100.00 100.00 100.00 100.00 100.00 

57.32 54.17 55.61 30.97 33.52 

The toltowing are Dr. G.'s notes in part: " Nos. 28 and 29. K. E. 
Swain, Davidson county. The ores on this place are both massive and 
granular magnetite, with small admixtures of greenish chlorite, mostly 
between the fracture plants, partly altered to the above-mentioned silvery- 
white or brownish-white micaceous mineral, and those in which the latter- 
forms a conspicuous constituent. Both kinds were analyzed ; 28, the 
massive ore ; 29, the micaceous. 

No. 30. Elisha Charles, Guildford county. The ore is granular, iron- 
black, with small quantities of the silvery micaeeons mineral. 

No. 31. AVidow Cook. The ore is similar to the last, although a little 
more chloritic and micaceous in little patches tiiroughont the mass. 
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No. 32, John CJIark. Tlie ore closely resembles tliat from tiie Widow 
Cook'e planlation. 

No. 33. Widow Stanly, Sergeant Shaft. The ore is compact, granular, 
iron-black ; it shows rarely octahedral crystals of magnetite, and is as- 
sociated with dark green, foliated chlorite, eepecially on the fracture 
planes. 

Nos. 3i, 35, 36. Widow McCnisten. The greatest variety of ores exist 
at this plantatior.. They are peculiar but highly interesting and iinpor- 
tant. No. Siistheeoft micaceonsore ; 35, the magnetic portion of 34 ; 36, 
file iion-niagnefic portion. 

No. 37. W. A. Lewi?. Very flue graimiai- ore, with vci'y little ad- 
iiiixtnre of chlorite. 

No. 38. Levi G. Shaw, Kockinghain. Fine-grained, black, slightly 
micaceous; shows a somewhat etratilied structure. 

No. 39. P. Hopkins (Alcorn Farm), Kockingham, Very fine-grained, 
black, fragile ore, with little admixture of foreign eubatances. 

No. .40. Granular, reddish ore. It has much the appearance of a gran- 
ular reddish-brown garnet, fur whicii it has been mistaken, until the 
. analysis proved it to he not a silicate, mixed with granular magnetite, but 
eorundum. 

If this and the next should be found in quantity, they would be of con- 
siderable value, as a good quality oi emery. 

Tso, 41. Granular grayish ore. This is of a similar quality, and is found 
at the same locality ; the minute grains of corundum have a yellowish or 
'brownish-white color, and show in many places cleavage fractures, which 
give it the appearance of a felspathie mineral. 

From these analyses it is seen that the average of the ten specimens of 
■original iron ore, which represent the whole range for a distance of nearly 
50 miles, is 

Iron 54.61 per cent. 

Titanium 8.07=13.34 per cent, of titanic acid. The ratio between 
dtanium and iron is — ^1 ; 6.77, 

All the ores were examined for sulphur and phosphorus, and were 
found to be entirely free from these substances." 

As there seems lu i e an unfavorable impression of the titaniferous 
ores in some quarters, it is worth while to quote Dr. Lesley on the sub- 
ject of the effect of titanic acid in iron ores, as there is no higher an- 
thority in this country : "This kind is diflicnlt to §melt in the high-stack 
blast furnaces ; but makes the best iron in the world, when smelted in 
the Catalan forge ; and is of great value for the lining of puddling fur- 
naces. It serves the satne purpose as 'the Lake Superior ore, which ia 
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tirought ill large quantities to Pittsburgh and t!ie surrounding district of 
Eastern Ohio and Western Pennsylvania, for lining puddling furnaces 
and to mix with poorer ores in the blast- furnaces. 

The titaniferous magnetic ofcs of the Ottowa region, in Canada, are 
also brought by a long and expensive route to Pittsburgh, to mix with 
Pennsylvania ores. These Canada ores arc of the saine geological age* 
and of the same mineral character as the Tuscarora ores under considera- 
tion. There cannot be a question that these Tnsearora North Carolina 
ores will command a high price at the iron works of Eastern Penn- 
sylvania. 

The trial of the ore has been made by Mr. Nathan Rowland, at his 
works in Kensington, Philadelphia. Five tons were forwarded for trial 
as iining to puddling {'urnaces. Mr. Tlowland expressed his opinion that 
it stood up three times as long as the Cliamplain ore, which he nses for 
that purpose. The difference is due to the snperior compactness of titani- 
furoua magnetite over that of pure erystalliiie magnetite. I believe that 
mining operations here would he snccessfnl, if they were entirely con- 
fined to this one branch of the business, so great is the demand for the 
best puddler's lining ores." Dr. Lesley says that these ores are "essen- 
tially like those of Northern New Jersey, as to age, situation, consistency 
and general composition," but unlike in this titaniferous gnality. "The 
New Jersey ores seldom possess this propei'ty, and in any case, only in a 
low degree. Tlie Canada ore and the ores of South Sweden hold large 
quantities of titanic acid ; even as much, sometimes, as between SO and 
40 per cent. A small, — very minute quantity of titanium in pig iron, is 
believed to add greatly to its value, increasing its hardness and firmness, 
and its ability to stand wear. The Canadian ores were introduced to the 
Pittsburgh iron works for this end." 

It has been stated above that these titaniferous ores are difficult to 
'smelt, "requiring a much higher heat in the stack to decompose, than 
oxide of iron docs.'' But they labor under another disadvantage, of 
sufi'ering a loss of iron in the process of smelting ; the reason of which is 
that " the only solvents of the titanic acid are the double silicates of iron 
and lime, or iron and alumina and lime, or iron, potash and lime, &c." 
And of course the more titanic acid, the greater the waste of iron in the 
slag. These Gnildford ores tlvei-efore "have (he advantage, that, while 
manj- of the Canada ores hold 25 and 30 and 35 per cent, of titanic 
acid," those contain less than 14, on an average. And at the same time 
"they have all the advantage which the presence of titanium affords: 
1st. malting the ore so firm that it is the best [possible for lining puddling 
funlaces ; 2nd, making the iron tougher and harder, like the best Swe- 
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disli iron ; and 3rd, imparting a certain quality, (the cause of which is 
not yet nnderetood), which adapts the iron especially for the iiianufacturo 
of steel." " The titaiiized iron is fonnd to he exceedingly strong, and is 
iiBed in Enrope for armor plates, commanding three limes the price of 
ordinary pig iron," Muchet'e steel is made from titaniferons ores, for 
the manipulation and utilization of which, in the mannfaotnre of steel 
and high grade iron, that gentleman has taken out no less than 13 patents 
in England, where Norwegian ores containing 41 per cent, of titanic acid 
are successfully employed, as stated by Dr. Lesley on the authority of 
Osborne. 

" There is no question that titanium in iron ore favors the production 
of iron peculiarly suited to conversion into steei. The English steel trade 
has always largely depended on Swedish iron ; and I believe that the 
titaniferons ores of the United States, (and they are far from abundant), 
will become annually more and more valuable, on aeeoiint of the demand 
increasing for the best iron for steel making purposes." 

Dr. Lesley refers also to the fact tliat the oclire-beds already described 
as accompanying the iron ore range, furnish a superior flux for these ores. 
"The ochre must become a fluid double-silicate, without robbing the ore, 
and will carry off the excess of titanic acid." 

An analysis by A. A. Fesqiict, which he gives of "this ochre, which 
forms Jarge beds on the outcrops of the more ferruginous felspathic rocks,"' 
is added : 

Sesquioxide of Iron, 19.43 

Silica, 34. 12 

Alumina, , 33.31 

Water, &c., &e., 13-24 

So that this ochre will furnish more than enough oxide of iron for tfie 
slag, and will therefore increase the run of iron. 

I add a few of Dr. Lesley's general conclusions as to the quality, quan- 
tity, uses and value of these ores. 

"The quality of ore, although various and suited to at least two 
branches of the iron manufacture, is of the very flrst rate — none better 
in the world." 

" The soft ores will smelt easily and make magnificent iron ; absolutely 
the very best ; perfectly malleable, tough and strong." 

"The hard ores will command a high price for puddlers' linings; will 
be in demand for mixing with poorer ores of other regions," as are those 
of CaLiada and the Champlain ; "and will have an especial value for the 
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Siemens and the Bessemer processes, and Uie steel manufacture generally," 

*' The quantity of ore is limitlesB." 

" It would be the best policy to bring the ores to nature on the spot. 
Small charcoal blast-furnaces and groups of Catalan forges, are possible in 
a country so well provided with wood, and where any amount of labor 
can be got aj the lowest price. The geology is all right; the mineralogy 
is all right ; the region is a good one ; population numerous ; food plenty ; 
labor abundant and cheap; railroads at hand," The range is crossed by 
two lines of railroad, and portions of it lie within 5 miles of a third. 

Another probable advantage is the proximity of tho Dan river coal. 
Although no satisfactory exposures of this coal have been made, yet there 
are good reasons for believing that it is both abundant and of good quality, 
from gome explorations recently made by the North Carolina Centre Iron 
and Mining Company, about Stokesburg, and from the results of the trial 
of the coal from the shaft near Loaksville, during the late war. 

Tho views of Dr. Lesley have been presented at some length, not only 
because, boiug from another state, and that a large iron manufacturing 
state, his opinions may be supposed to be given without bias, but chiefly 
because of his eminence as a geologist and especially as the highest au- 
thority in this country in everything connected with the geology, minera- 
logy and nietalhirgy of iron. 

Any one who has the least knowledge of the present drift of the iron 
industry of the world, and of the controlling importance of high grade 
ores, is prepared to realize the immense value of such deposits as those 
just described in Guildford and in Harnett, Chatham, Orange and Halifax. 
For the manufacture of the common qualities of iron, England has un- 
equalled advantages in her wonderfnl Cleaveland beds of tbssil ore, and 
her clay iron stones and black band ores, mined in unlimited quantities 
from the same pit with the coal by which it is smelted. But for ores of 
the better class, adapted to tho Bessemer and other processes for steel- 
making, and for the better kinds of iron, England is already confessedly 
dependent, in a large measure, on other countries. Her principal domes- 
tie resource is the Cumberland red hematites. And ngthing could be 
more precarious than the supply from this source. This hematite is 
compact and mammillary, of a brick-red color, and occurs in pockets and 
irregular masses, of the most uncertain forms, distribution and magnitude. 
In fact the masses are simply the fillings of cavities of the most irregular 
and lawless shapes and forma which had been dissolved out the paleozoic 
limestones in which these ores occur. So that each mass or pocket has 
to be sought for and mined independently. And but for the introduction 
of the American Diamond Drill, it is difficult to understand how profita- 
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ble mining could be carriod on, after the exhaustion of the comparatively 
few masses which happen to make an outcrop. These ores are of very 
fine quality and commanded the remarkably high price of 89.00 a ton at 
the pit's mouth at the time of my visit in 1873. And the largest heaps 
of ore to be seen at the furnaces of Scotland and England, where mallea- 
ble iron or steel is made, are Spanishred hematites, to procure which,- 
English caplral has penetrated by rail a hundred miles from the coast, 
into the province of Bilboa, I happened aleo to hear of a transaction 
of the|day before, by which a Scotch firm contracted for three millioneof 
tons of the famous hematites of the island of Elba, so popular with the old 
Eomans, twenty centuries ago. And it is well known that English capi- 
talists and iron associations are sendic-r their experts and fore::::ost iron 
manufacturers to investigate the iron rL-sourcesof this country. The ores 
which fix the attention of these experienced scientific and practical Eng- 
lishmen, are chiefly of the class under eon ai deration, — the better class of 
iron and steel ores, — the Marquette region, the Iron Mountain, &c. It 
is only necessary that the numerous deposits of such ores in this state 
become known. If we could have a full report {such as the above) by 
Dr. Lesley, on each one of half a dozen iron ore ranges in the state, capi- 
tal would not be long in finding a way to utilize them. 

This Guilford range of ores has not been traced to its termination in 
either direction, and doubtless other valuable beds will be dis- 
covered ; and there are already indications that there are outcrops of tlie 
same kind of ore as far northoast as Caswell county, some very fine speci- 
mens of magnetite having been brought to the Museum from that 
county. 

There are also other iron ore localities in Bockingham, which do not 
belong to this range ; for example, near the Virginia line, in a northeast 
direction from Madison ; and again two miles below the mouth of Smith's 
river. (Moreiicad's Factory), there is a bed of red hematite iron ore, about 
ten inches thick at the outcrop. It is very dense, heavy and hard, uncrystal- 
line, and almost jaspery, and is no doubt a good ore, judging from its ap- 
pearance. 

Iron Ores of Mecklenburg and Gabarrus.-~Ho iron mines of any ex- 
tent, have been worked in these counties, but ore has been found in a 
number of localities. Hand specimens of magnetic ore of great purity 
are frequenty brought to the Museum, and a systematic search would no 
doubt reveal workable beds. Fragments of a very heavy, black metallic 
ore are found in considerable quantities on the farm of Mr. Geo. Phifer, 
three miles from Concord, and some little search was made during the 
war, but not enough to reach any satisfactory conclusion. A few trenches 
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of one or two feet depth exposed only small seams of ore, but of the 
best quality. Some explorations were made also in the southern part of 
Mecklenburg at the same time, in the Sugar Creek neighborhood. !Nn- 
nierous blocks of a remarkably pare granular magnetic ore were found 
scattered over several acres of surface of an old field, and along the pablic 
road ; and several trenches were cut, which exposed two or three veins of 
one to three and. four feet thickness. Adequate search would no doubt 
bring to light still larger veins, judging from the size and number of the 
surface fragments. Some twelve or fifteen miles north of Charlotte, in 
the Hopewell neighborhood, a very notable quantity of surface fragments 
of large size are found in an old field and skirt of woods adjacent. Tins 
is a specnlar ore in agangne of quartzite, not imlike the Chapel Hill Ore. 
No exposures of the vein, however, have ever been attempted, Speci- 
meuB of a very fine micaceons hematite have been bronght from the npper 
end of this county also, but no information of precise locality or extent. 
The ores of the southern end of this county and of Cabarrus are found 
in the eyenjte, so prevalent in the region. 

Jron Ores of Gaston, Lincoln and Catawla. — In these counties is one 
of tlie most extensive ore ranges in the State. It is also the best known 
and best developed of them all, and has been the principal source of onr 
domestic supplies of iron for a hundred years. Some of the furnaces of 
the region were put in blast during the Revolutionary war. Tlie ores are 
predominantly magnetic, with a variable percentage of hematite, and are 
found in the belt of talcose and quartzitie slates, (supposed Huronian),, 
called elsewhere the King's Mountain slates. The direction of this range 
of ore-beds is coincident with the strike of the slates, and is about 
N. N, E. from King's Mountain on the southern border of the state, to 
Anderson Mountain, near the Catawba River, in Catawba county. These 
ores are also mostly of a very slaty structure, and friable. In fact they 
may be generally described as magnetic and specnlar schists, being talcose,. 
chloritie, qnartzitic or actinolitic schists impregnated with granular mag- 
netite and hematite (itabirite). These beds have a westerly dip, with the 
rock strata, at a very high angle, usually nearly vertical. The general 
range of the beds is accompanied and indicated by a line of qnartzoee- 
slaty ridges, or knobs, the quartzite lying usually to the west of the ore- 
beds, but, occasionally on the east and sometimes on both sides. To Mr. 
G. B. Hanna, who has lately made an examination of many of the beds 
for the Survey, I am indebted for several valuable observations. lie 
states that for a considerable part of the range there are two parallel|beds, 
the more westerly being generally the larger and more productive, their 
thickness rnnning from 4 feet (and sometimes as low as 2 feet) to 13 ; the 
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interval of 12 to 20 feet between them beinji; oconpied by talcose and 
cbloritic slates, with a Httte ore in layers. The beds generally occur 
in lenticuiar masses, or fiattish disks, which thicken at the middle and 
thin out towards the edges, having nearly the same dip with the bed ; but 
they do not succeed each other in one plane, their edges overlapping so 
as to throw the upper edge of the lower behind the lower edge of the 
Hpper. The ore has been generally mined in a very rude and wasteful 
fashion, the operations seldom penetrating beyond water-level, 50 or 60 
feet, and generally limited to surface openings. The range natnraliy 
divides itself into two groups of beds, the northern and the southern, the 
one lying mostly in Lincoln, and the other in Gaston. The most con- 
siderable of the Lincoln bods and the one which has been longest and 
moat extensively wrought is known as the Jiig Ore BanJc. This is sit- 
natod 7 or 8 miles north of the C. C. Eailroad, and, as is usual with the 
outcrops of these beds, is ou a hill or broad ridge. There are several beds 
evident, but the scattered and partially filled openings do not furnish the 
means of arriving at a satisfactory notion of their exact relations. The 
quantity of ore, however, seems to be very great, the thickness of the beds 
at some places being estimated at about 18 feet. The surface of the hill 
is still covered with a coarse dark magnetic gravel, after all the largo frag- 
ments have been removed, and several crops of the gravel also, as they 
weather out in succession. Several furnaces and a number of forges have 
been supplied with ore from this point for a long period, Following the 
compass course of the outcrops, about N. 20° E., a succession of ore beds 
is encountered at intervals of one or two miles, to the southeastern base 
of Anderson Mountain, — the Brevard Ore Bank, the Robinson Ore Bank, 
the Morrison Ore Bank, which last extends into Catawba county. The lat- 
ter of these was not much opened until theiate war, when the Stonewall fur- 
nace was erected in the neighborhood, and a considerable quantity of iron 
manufactured. The thickness of the beds is given by Mr. Hanna in the 
general statement quoted above, as ranging from 4 to 12 feet. Thequal- 
ity of iron manufactured from this range of ore beds has always been 
good ; and all the farnacej on this part of the range were put in blast 
after the war, for the pirpose of supplying a high grade eharcoal-iron for 
the northern market. 

Limestone for fluxing is found convenient, in the range of beds which 
accompanies these slates, one to two miles to the west, from King's Moun- 
tain to a point several miles beyond Anderson Mountain. 

A few miles northwest of the last named mountain is a bed of limo- 
nite 5 or 6 feet thick, which was opened during the war, and furnished 
ore for a Catalan forge erected on a small stream near by. 
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Several milea further, in a northwesterly course, — 7 miles southwest of 
Newton, there is a series of ore deposits, known as the Fornej Ore 
Bank, whose m in era logical character and geological relations are entirely 
different from those of the ore-beds of Lincoln county. They occur in 
the syenytic belt which will be noted on the map, as lying in a narrow 
zone of 3 to 5 miles, parallel to tho elate belt, scross these counties, from 
the great bend of the Catawba Kiver nearly to S. C. The ore is a re- 
markabl/ pure magnetite, heavy, black, metallic and nongranular,forlhe 
most part. It occurs in irregular wA&eeBj—poo&eis, which seem to be 
scattered very disorderly' through the massive syenytic rock. So that the 
proper way to seek for it is by the miner's compass. The iron maimfac- 
tiired trom it iu the forges of the neighborhood, particularly at Williams', 
was in mnch request before and during the war, being very malleable, 
tough and strong. Ail the blooms which could be procured at the naval 
works in Charlotte daring the war were used for the manufacture of 
shafts for ironclads and bolts for the cannon of the coast forts. At a point 
6 or 7 milea northeasterly from this, is the Barringer Ore Bank, which is 
some two miles southeast from Newton. This ore is of the same charac- 
ter and geological relationships aa the last. Some of the ore is mere granu- 
lar and it is occasionally disseminated in grains in a light colored, granitic 
gangue. Several thousand tons of ore were mined here during the war. 
The openings which extend in a double Hue about 100 yards, did not 
penetrate more than 15 to 20 feet ; so that no proper development of the 
deposit has been made. The vein is apparently nearly vertical, but it 
was not sufficiently exposed at any pointj on account of the filUng up of 
the pits, lo give an opportunity for measurements of size or dip. But the 
ore is of the best quality ; and the distance from railroad is only about 2 
miles. There is also another deposit in Lincoln county which does not 
belong to the series of beds above described. It lies about two miles 
east of Lincolnton on the plank road, and is traceable some hundreds of 
yards through the forests by the eurface fragments, which are widely 
scattered. The ore is limonite. Nc exposures of the deposit have ever 
been made, but the quantity must be considerable. Magnetic ore, no 
doubt belonging to the regular ranges of ore-beds, is found at other points 
in this county, notably on Major Graham's place, 4 or 5 miles north of 
the railroad, but no mining has been done here. 

The lower part of the great iron range under consideration is mostly 
found in the southern half of Gaston, as the upper was mainly limited to 
the northern part of Lincoln. The ore-beds which have been opened 
and wrought are all found sonth of the South Fork of Catawba, and of 
its principal tributary, Long Creek, in the neighborhood of King's Moun- 
31 
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tain and its spurs, and affiliated ndges. Tlie rocfes here are the same body 
of dateBj^taleoee, argillaceone, quartzitic (itacoluinite of Lieber), which 
carry the ores of Lincoln. And the most prominent ore-beds of the 
King's Monntain region are of the same ehsiracter as those of the same 
range already described, — granular, slaty, but with a larger admixture of 
hematite, and bo having a decidedly red streak. These ore-beds appear 
to constitute a doable parallel range, the divisions much more widely 
separated than in Lincoln. The Yellow liidge Ore Sank^ on the most 
southerly outcrop, al the western base of King's Mountain seems to be- 
long to the eastern division. The bed here, which has been extensively 
wrought, and was penetrated to a depth of 120 feet, is reported by Mr, 
Hanna and others to be 16 feet thick (occasionally 40), with a steep wes- 
terly dip. Hanna says of the ore, "it is notably magnetic but more 
highly peroxidized than that class of 'gray ores' generally." It is finely 
disseminated in a talcose gangue, being strikingly like the ores of Lincoln 
county. At the western base of Crowder's Mountain, in a northeasterly 
course, on this range, ie the Fulenwider ore-bed, on the headwaters of 
Crowder's Creek, and near the forge ; and still further in the same direc- 
tion Mr. Ilanna speaks of a field which is covered thickly with fragments 
of ore, altliough no bed has been exposed. 

Tliere is also a notable sueeession of parallel beds of magnetiferous 
arenaceous slates in a nearly vertical position and with a northeast strike, 
on the summit of Orowder's Mountain, 

The following analyses of several samples of these Crowder Mountain 
ores have been furnished by Hanna: 



42 



43 



Silica,* U.03 -iz.u 

Peroxide of Iron, 72.00 58.36 

Protoxide of Iron, 2.03 5.40 

Snlphide of Iron, 0.09 0.12 

Sulphuric Acid, : 0.02 0.12 

Phosphoric Acid, 0.05 trace 

Loss by heating, IM 2.7S 

Metallic Iron, 52.02 45,13 

Thfse analyses show a high grade of purity. 
No. 42 is from the slaty beds of the Pinnacle, 



44 


45 


9.27 


2.5S 


T5.17 


S4.63 


3.G8 


1.30 


0.20 


0.02 


0.01 


0.01 


0.02 


0.0? 


4.03 


11.88 



*And a small percentage of 1 itAUie Add. 
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There are other beds or veins of iron ore on the east side of Crowder's 
Mountain, one of which, about a mile distant, a friend reports having 
traced two miles by its outcrops ; but no openings have been made here. 

There are three notable ore-beds on the western division of this part 
of the range, on the lands known as the " High Shoals." They are the 
Ferguson, the MUson and the Costner ore banks. The first is the most 
southerly. It is a granular magnetic ore, with miich iron pyrites, which 
has been superficially changed to limonite. This bed has boon long 
worked, but the sulphur has always lowered, more or less, the quality of 
the iron made from it. The Ellison ore bank is abont a mile nortlieasteriy 
on the range. This has been worked for a great while, and has fnrnished 
an immense amount of ore. Its quality is very high. 

The heavy iron castings for the Rolling Mills at High Shoals were 
made from the furnace hearth, and, after seven years use,' show scarcely a 
sign of wear; and car wheela made of this iron were very extensively 
used during the late war, and were found by all the railroads which used 
them, "equal to the best manufactnred from the Salisbury iron," as testi- 
fied by the Superintendents and other officers of the most important lines, 
on some of which "as many as 2,000 car wheels, made principally from 
this iron, were in use" at onetime. "In castings where strength and 
durability are specialty required," it is pronounced by several of those 
officers most familiar with it, as " having no superior." This ore is a slaty 
granular magnetite, with much hematite, and generally has a very red 
streak. The slate contains actinolite, as well as some chJorite and talc. The 
bed has the strike of the enclosing slates, N. 20° E., and a steep westerly 
dip, nearly vertical, and a thickness of twelve to eighteen feet; it has 
been worked to a depth of more than 100 feet, and at this level is eighteen 
feet thick. 

The Costner Ore Bank is about three miles in a northerly course, on 
tlie same line, and one mile east of the furnace {" Long Creek "). This 
has more of the seeming of a vein, from its associations and gcnerafi 
character. The rock is granitic and syenytic, and one wall is a bed oK 
crystalline limestone, twelve feet thick. The ore is a very dense, mefeariiii' 
and subcrystalline magnetite, and is very free from impurities, as, wjlli 
be seen from the analysis below ; and the bar iron made from it is very; 
tough and strong. The vein is ten to twelve feet thick; and it is reported! 
by the miners who last penetrated it, at a depth of over 100 feet, to be; 
above twenty feet thick. 

There are two other important ore beds on this tract, — " High Shoals,"' 
but they do not belong to the regular rangL- of ore beds which we have 
been considering, being out of their line to the west, and of a very dif- 
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fercnt character.* ■ The ore nearest toth^ line of t)ie deposits hst described 
is the Mountain Ore Sank. It is on a high ridgc, or mountain spur, 
(Whetstone Mountain) 2 or 300 feet above the level of the general level, 
and some two miles west of the Fiirgeson Ore Bank. It, is a regular vein 
of limonite, fibrous, radiated, mammillarj and cellular; a portion of it a 
dirty blnish-black, earthy mass, with a disposition to break ont in smali 
angular fragments,— evidently manganiferous and derived by decomposi- 
tion from tJio carbonate of iron. The vein ie four to eight feet thick, asso- 
ciated witli a heavy quartz vein, in a qua rtzo -argil la ceo us slate, and has a 
strike N, 35° E,, and which does not vary more than 1" to 5° from the 
vertical (towards the west). It is remarkably pnre and will no doubt 
become valuable in the manufacture of Spiegeleisen. The second vein 
the Ormanti Ore Bank, is in the slate holt also, and is probably a vein, 
(no exposures of it were visible on account of the iilHug np of the pits). 
It iias been worked quite extensively before and during the late war ; and 
the iron has a high reputation in the region. It is specially preferred for 
wagou tires, and is said fo outlagt those made from any othe^ iron. The 
vein is reported to be 8 to 15 feet thick. The strike is N'. 35° E. The 
ore is fine granular, of a dirty brownish-red color, and much of it is fria- 
ble and easily falls to powder. This ore is manganiferous like the last, 
and is a hematite, which is partly hydrated and limonitic, (tnrgite ?) 

The following analyses, by Dr. Genth, will show the high character of 
these ores.; 

46 47 48 m 50 

Magnetic Oxide of Iron, 92.18 

Seaquiosidc of Iron, 

Oside of Manganese, 0.28 

Alumina, 0.44 

Magnesia, 2,23 

Lime,.... 0.35 

Silica and Actinolite, 4.34 

Water, 0.18 

Iron, 66.75 53.44 57.50 60.66 61.99 

Dr. G. adds: "These ores contain neither sulphnr nor phosphorus." 
No. 49 contains a trace of cobalt. Ko. 42 is the Costner ore ; No. 43 
the Ellison ; Nos. 48 and 49 represent the fibrous limonit*;, and " man- 
ganiferous limonite, resulting from the decomposition of siderite," of 
tJie Mountain Mine ; and No. 50 is the Ormond ore. 



69.64 


82.14 


S6.66 


88.56 


4.30 










0.53 


5.12 


5.17 


0.96 








1.80 




0.27 


0.30 






0.35 


0.37 


23.80 


4.47 


1.42 


0,84 




12.86 


6.28 


4.76 
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There iire live furnaces on tliis range of ores, one on the High 
Shoals tract, — the sonthern part of it, and four on the northern. 
One ol tliese has been in operation between 90 and 100 years, the 
others 80, 60 and less, down to 12 years for the last and nioEt northern, 
— -the Stonewall, at the base of Anderson Mountain, built during the war. 
These are all charcoal -furnaces, of a capacity ranging from 3 to 6 tons. 
And there are many Catalan forges, both in these and the adjoining 
counties, which have long suppHed the local market, and with a much 
better quality of iron tlian could be gotten in the general iron market of 
the country. The belt of limestone, which forms an unfailing term of 
the King's Mountain slates through their course, lying generally about a 
mile west of the iron ore-beds, and the abundance of timber and water 
power have furnished the most favorable conditions for the cheap produc- 
tion of good iron. And the itaeolnmitic sandstone of the series furnishes 
excellent material for hearths, a " firestone " much snperior in durability 
to any fire bricks procurable. 

Iron Ores oj YadMn, Surry and Slopes. — The ores of this region 
occupy a relation to the Pilot and Sauratowu Mte. similar to that of the 
Gaston and Lincoln ores to tho King's Mountain range. They are found 
along the base and among the spurs and foot hills of the range. And 
like them too, these deposits divide themselves into two groups, geo- 
graphically, one in Stokes and the other in Surry and Yadkin. They 
are all magnetic and granular, but differ, in the two groups, in their 
mode of occurrence. In the latter case the ore is disseminated in grains, 
for the most part through mica slates and gneiss rocks, and the earthy 
and rocky matter often bears a large proportion to the ore and requires to 
be separated by stamping and washing before il is sufBciently concen- 
trated for the forge. The rock is generally decomposed to a great depth 
and the grains of ore are easily separated by very rnde and cheap means. 
The ore-beds of this group have been long known, and have been used 
to some extent as a source of local supply of iron. They were described 
by Dr. Mitchell in 1 842, as follows : " There is a series of beds extend- 
ing in a northeasterly and southwesterly direction from the Virginia line to 
the Yadkin River. There are also some beds on the sonth side of the 
river." An example of this magnetiferous gneiss, and of the mode of 
occurrence and the method of mining, concentrating and reducing tho ore 
is seen on Tom's Creek, in Surry county, a few miles northeast of the 
Pilot Mountain. The decomposed gneiss of the ore-bed has little ap- 
pearance of an iron ore, and is in fact distinguishable mainly by its su- 
perior weight, tho grains of magnetite merely replacing, in varying pro- 
portions, the mica and hornblende of the rock. And consequently the 
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beds are not defined at all ; the rock is worked in any direction where it 
is found to pay, and the excavations are made in the most irregular and 
wndeflnable faahion. 

Another ore-bed and two forges (Hyatt's), are found on the west side of 
Ararat River, near tlie mouth of Bull Rnn Creek. This ore-bed is nearly 
west of the Pilot, in a light-colored slaty gneissoid sandstone. A third 
ore-bed, which has been worked for, many yeara, known as Williams', is 
four miles northwest of Roekford. The rock is a hornblendie gneiss, and 
the mode of occurrence of the ore is very much as on Tom's Creek, 
but it is more disposed to gather into bunches and poetets and solid 
masses. The iron made from, the ores of Surry has a good reputation in 
the region ; they are apparently very pure. On the south side of the 
river, there is a series of ore-beds running from the river in a southwes- 
terly course to Deep Creek, nearly acjross the county of Yadkin. There 
are a number of mines here, the most noted of which are the Ilohson 
Mines. The ores are very much like those on Tom's Greek, but the 
beds are better defined, and the ore more concentrated in definite strata. 
The analyses below, by Dr. Genth, will show the character of the ores 
of this county,: 

51 S3 53 54 55 5fi 57 53 

Mag. Oxide of Iron, 83.61 55.8T 56.13 71.65 

Ox. Mao., 0.11 0.S6 trace trace 

Oslde of Copper, 0.10 0,09 0.05 0.10 O.W 0.09 0.15 0.13 

Alumina, 0.30 0.15 1.S8 3.46 0.98 O.S'S 0.66 l.SO 

Magnesia, 0.88 1,94 0.19 0,10 0.35 0.77 0.90 0.9S 

Lime, 0.« 3.14 0.06 0.57 0.60 0.70 1.34 0.82 

SUlca, Acttnollte, Epldote, &c,.. . 4.08 37.34 40.60 34.63 33.16 10.83 24,38 14.46 

Phosphoric Add, 0.05 0,05 trace trace traoc 0.09 0.13 0.10 

Sulphur, 0.03 trace trace trace 

Water. &c., 0,34 0.79 0,57 0.45 0.38 1.46 1.75 

67.79 40.46 40.65 51.83 53.93 ,63,55 51.13 57.75 

The Hobaon ores, several beds, are represented by Nos. 53, 54 and 57. 
These ores have been used in the forges of the neighborhood for many 
years. The ore-beds are in the northern part of the county, but others 
are found southward of them, and are represented by the other analyses ; 
and the ores have also been used in the blomaries of the neighborhood 
for a long while. The other beds represented in the table are the Sand 
Bank (51), Black Bank (53), Hutchins' (55), Upper Bank (56), and 
Shields' (58). At East Bend also is an outcrop of magnetic ore, which 
is coa rse,f granular, and more free of rocky matter than most of the other 
; but it has not been operated. 
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This range of ore-beds extends southward across the South I'ork of 
Tadkin River into Davie county, where the ore elill preserves the same 
icharacteristica as in the above mentioned counties, but of the extent of 
the bods and their distribution, I have no definite information. 
The northern or Stokes group of the range lies on tlie east, (north) side of 
Dan Kiver, and within 2 and 3 miles of Danbury. These are colleetcd for 
the most part in a gronp of parallel beds, in a dark to black and greenish- 
Mack mieaceons and hornbiendic gneiss, the beds being very well defined, 
and the ore concentrated in certain definite strata, and in tlie case of the 
Bogers Ore Bank, it is aggregated into considerable masses of pnre gran- 
ular ore, of very coarse grain. This bed is 8 feet thick and has been 
worked on a considerable scale ; and an excellent iron was smelted in the 
furnace at Danbury during the war. Another bed reported to be 10 feet 
thick has been opened about half a mile east of the iast, and two beds, (one 
ofthom4feetthick, the other not opened), have been discovered at different 
times within 300 and 600 yards of it, on the west. The ores are all mag- 
iietitea, with eometimea a email admixture of hematite. The following 
analyses are by Dr. Genth : 

59 

Oxides of Iron, 92.47 

Oxide of Manganese, trace 

Alumina, trace 

Magnesia, 0.20 

Lime, 0.13 

Phosphoric Acid, 0.00 

Aetinolite, &c., 7.20 

W"*.ter, 



60 


6i 


62 


86.09 


79.71 


67.66 


trace 


trace 


trace 


0.70 


2.27 


0.17 


0.16 


0.17 


0.23 


0.29 


0.31 


0.19 


0.00 


0.00 


0,00 


13.76 


16.66 


31.75 



Metallic Iron, 65.34 61.74 57.13 49.03 

The pnrity of these ores is conspicnons. Phosphorus is wholly want" 
ing. Some samples contain a small percentage of pyrites. Manganese 
appears as only a trace in the analyses, but it must exist in larger propor- 
tions in some parts of the bed, as spiegeleisen is occasionally an accidental 
product. The above specimens of ore are all from the Rogers Ore Bank. 
There is also a small outcrop of limonite in the vicinity of the Rogers 
bed, of which Dr. Genth's analyses gives the peroxide as 31.36 per cent.; 
phosphoric acid 0.44. There are other outcrops of magnetic ere in the 
county, a notable one on the south side of the Saiiratuwji Moimtaint, 
among the head waters of Town Fork of Dan River. It is evident that 
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here is an important iron range which must beDome a centre of mamit'ae- 
ture for the higher grades of charcoal iron whenever transportation shalT 
have been provided, either by railroad or bj' the opening of the naviga- 
tion of the Dan, which is very feasible. The proximity of the Dan River- 
coal beds is another advantage, which may prove of the highest importance^ 
whenever these beds shall be opened. 

There are in the Museum several very fine specimens of magnetic ore and 
micaceons hematite, from (Forsythe county.) tlie neighborhood of Salem r 
sonth and west; which make it probable that tliore are valuable ore de- 
posits in that section ; but no definite information of their extent is in 
hand. 

Iron Ores of Burke, Caldwell, <&c. There are many valuable beds of 
limonite in a range extending in a northeast direction from the northeast- 
ern foot-hills of the South Mountains into the Brushy Mountains, — from 
Jacob's Fork of Catawba River, near the eastei'n border of Burke, across 
the Catawba, and by way of Gunpowder Greek, to the waters of Middle 
Little River near the eastern border of Caldwell ; and beyond, near 
Eocky Creek, in Alexander, and even on the northern slopes of the 
Brushy Mountains in Wilkes, the same ores occur, being undistinguisha- 
ble in appearance, and of identical lithologieal relations. These ores 
are associated with the peculiar kyanitie hydro-mica schists, and purplisli 
paragonite schists, which characterize the region. 

There is a bed near the town of Hickory, reported to be 5 or 6 feet 
thick ; and 3 miles west, at Propst's, arc a number of pits from which a 
quantity of ore was obtained during the war; and at the distance of 6^ 
miles, on the lands of Mrs. Townsend, a bed was opened some thirty 
yeai-s ago, and the ore, in considerable quantities, smelted in the Shufordi 
furnace in the neighborhood. The beds are not exposed in either of these 
cases, the pits being filled up. The ore was mixed with the magnetite 
obtained from the Barringer Mine near Newton (already referred to), and 
the iron so made is reported to have been of good qnality. 

Iron was also made on Gunpowder Creek, Caldwell county, 30 or 40 
years ago, from a similar series of limonite beds. The quantity of ore is 
reported as large. The beds on Middle Little River, 12 miles southeast 
of Lenoir, were worked nearly 50 years ago, and the ore hauled 7 miles 
to Beard's furnace, on the Catawba River. The outcrops are traceable 
on the slopes of Mclntyre's Mountain and Bald Mountain, near Mr. 
White's, on Miry Branch, for a distance of 2 to 3 niiles, the outcrop on 
the former being about 3 or 4 feet, and on the tatter 8 or 10 ; and it is 
reporfed that at sotne points the thickness is more than double the above 
figure. There is every enrfaco evidence of abundance of ore. Being a 
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mountaihous region, timber for fuel is abundant, and water power also; 
and the proximity of magnetites and hematites, to be presently mention- 
ed, completes a very favorable combination of cireiimatancea for the es- 
tablishment of iron manufactures. 

Specimens of magnetic ore are pf frequent occurrence in Burke county, 
and the western part of Catawba, of which there are several very fine 
examples in the Husemn,^ — sent, one from a point near Hickory, and an- 
other from near Morganton, &c., but nothing is known to me of the 
quantity or special mode of occnrrenee. On Steele's Creek also in the 
northwestern part of JJurke county, there is an outcrop of magnetic and 
hematite ore of the. best quality. The bed or vein has not been exposed, 
and the quantity cannot bo safely conjectured. It occurs on a spur of 
Grown Mountain on the land of Mr. Estes- Limonite also occnvs in 
Brindletown, among the spurs of the South Mountains. 

A bed of superior magnetic ore occurs on Warrior Creek, not far from 
Patterson, Caldwell county, and within a mile of the bend of the Yadkin 
River. It is traceable hundreds of yards by large surface fragmenta of 
a fine grained heavy metallic ore, remarkably free from rocky admixtures ; 
and a similar ore is reported as occurring in large mass afew miles west 
on Mulberry Creek. Another very fine ore, a shining metallic, slaty 
hematite, of great purity, is found a few miles above on the spurs 
of the Blue Eidge, flanking the Yadkin Eiver, in a cove known as 
Eichlands. The smooth faces of tiie slaty masses of ore, as well as of 
the walling slates, are sprinkled quite thickly with small sliioing octahe- 
dral crystals of magnetite, many of which have been converted into 
iiematite, constituting a fine example of niartite schist. The bed at this 
point outcrops only a few inches in thickness, among the thin bedded 
and shaly, argillaceous and arenaeeoiis micaceous slates of Lin ville, which 
show themselves in force along the flanks of the Blue Ridge in this sec- 
tion. The analysis of this ore, by Hanna, is as follows : 

63 

Sesquioxide of Iron, 90.14 

Sulphide of Iron, 0.08 

Sulphuric Acid, 0.01 

Phosphoric Acid, ,. 0.00 

Manganese, , trace 

Silica, 2.25 

Alumina, 0.87 

Water, &e., 85 

Metallic Iron, 67.32- 
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Ill the same neighborhood, on the farm of Mr. J. Curtis, on the banks 
of liie Yadkin River, 7 or S miles above Patterson, is a heavy ledge of 
titaniferons iron ore in a massive, granular, talco-chloritic gneiss of a 
light greenish-gray color. The ledge is exposed in a cliff rising sheer out 
the river, and again in tlie steep face of a hill 150 yards distant. The 
■exposure is not less than 12 to 15 feet thick, and the surface is covered 
with heaps of angular fragments of all sizes, up to a hundred ponnda 
and more. The bed also contains a small proportion of sesqnioxide of 
chrominni, amounting, according to Hanna, to 0.10 per cent. 

Some 10 or 12 miles northeast of this point, on the flanks of the Bhio 
Kidge, near Cook's Gap, in the edge of Watauga county, occurs another 
outcrop of the specular (martite) schist of liichlanJs. The bed at this 
locality, which is called Bull Euffin, is reported to be 3 or 4 feet thick at 
the outcrop, and the neighboring and enclosing rocks, granular qnartzose 
schists and other characteristic schists and slates of the Liaville belt, are 
often impregnated, as well as the ore schist itself, with fine to coarse crys- 
tals of magnetite and martite. The ore so exactly resembles that at Eieh- 
iands that it is impossible to distinguish them. There is also an outcrop 
of limonite near the same point, of which the Museum contains a speci- 
men, but I have no information of its extent. The quality of this ore is 
so liigh as to .iustify an exploration of this promising outcrop, and indeed 
of the whole range ; which however does not stop at this point, but fol- 
lows the line of the Blue Ridge for a distance of 75 miles, showing itself 
in the notable magnetiferous and raartitic schists of Fisher's Peak, near 
the Virginia line, on the Surry- Alleghany border. 

In McDowell county there are several beds of limonite. These are 
mostly aggregated along the top of Linville Mountain, southern part, and 
the western slope, near the foot, and in the spurs of the southern end. 
One of these ore-beds was worked by Mr. Conolly twenty-five or thirty 
years ago. Another bed, Fleming's, was opened also, 2 or 3 miles 
south of Linville, on the slope of Graveyard Mountain ; the thickness 
appeared to be 2 to 3 feet. These Linville limonites made an inferior 
iron when worked alone ; but mixed with the magnetites and hematites 
of the region, they would become available for the manufacture of good 
metal. There are ortd of the last named species in the Linville Kiver 
region, of which however, I have seen Iiand specimens only. 

The limestone beds of the same belt, in North Cove and along the 
flanks of Linville, are conveniently located for famishing a flux, and the 
forests of these mountains will furnisti indeiinite quantities of fuel. 

Ore Mountain, one mile west of Swannanoa Gap, (and therefore just 
over the Buncombe line), is named from the occurrence on its flanks of a 
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bed of limoiiite, wbich doubtless belongs to tbe iron ore raoge of Linville. 
The bed is not well exposed, but 3 or 4 feet of thickness are visible on 
the steep escarpment, and large masses wliicli have broten oif, are fallen 
down to a lower point on the slope. 

Iron Ores of Mitchell and Ashe. — In Mitchell county is found one of 
the most remarkabJe iron-ore deposits in North America. It lies on the 
western slope of the Iron Mountain, (a part of tbe Great Smoky range), 
in the northeast corner of the county, 3 miles from the Tennessee line, and 
about a mile from the rapid torrent of Elk Eiver, the principal affluent of 
the Watanga. It has been long known as the Cranberry Ore Bank, from 
Cranberry Creek, which flows at the foot of the steep mountain spurs, on 
which it outcrops. The prevalent and characteristic rock of the moun- 
tains in this locality is hornblende alate and syenyte, and it is on the 
northern margin of a moiintainoua ledge of snch rocks, that the ore -bed 
occurs, gray gneisses and gneissoid slates coming in beyond in immediate 
1 and association, in part. 
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Cranhe,rry Ore BanJc' 

The ore is a pure magnetite, massive aud generally coarse-grannlar, 
and exhibits strong polarity. It is associated with pyroxene and epidote, 
in certain parts of the bed, as shown in the appended diagram. The 
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Bteep slope of the mountain gorge and ridges wliich tlie bed occupies, are 
covered with blocks of ore, often of hundreds of ponnds weight, and in 
Diany places, bare vertical walls of massive ore, 10 and 15 feet thicli, are 
exposed, and the trenches and open diggings, which are scattered, with- 
out order, over many acres of surface, every where reach the solid ore 
within a few feet of the surface. The length of the outcrop is about 
1500 feet and the breadth 200 to 800,-600 in the section given in the 
diagram. A large quantity of ore has been quarried and smelted here 
during the last two or three generations, but no mining has been done, 
tho loose and partly decomposed and disintegrated masses of ore and 
magnetic gravel mixed with the surface earth, having been preferred by 
the ore diggers, as being more easily obtained, and much more readily 
stamped and granulated for the forge fire. The quality of tlie ore wiU 
best be seen by reference to the following analyses : 

64 65 66 67 68 

Magnetic Oxido of Iron, 9i.37 91.45 85.59 80.77 01.SS> 

Oxide of Manganese P.26 0,06 0.24 1.42 0.32 

Alumina, 0.42 0.77 0.11 0.53 1.03 

Lime, 0.43 1.01 0.73 1.06 

Magnesia, 0.36 0.53 0.33 0.23 

Water, 0.44 1.53 8.21* 1.15 

SiHca, Pyroxene, &c-, 4.16 5.74 11.48 9.08 4.02 

Sulphur, 0.25 

Phosphoric Acid, trace 

100.00 100.00 100.00 100.00 99.95 
Metallic Iron, 68.34 66.22 61.98 58.49 66.53 

The first four of these analyses are by Dr. Genth, who says " the first 
three samples contain neither titanic acid, nor phosphorus and sulphur, 
the fourth contains a trace of phosphoric acid." 

No. 6S was made in 1869, by Prof. Chandler, of Columbia College, 
New York city, who remarks : " This is the best iron ore I have ever 
analyzed. It is very rich in iron and very free from sulphur and phos- 
phorus." The smiths and fanners of the region will use no other iron, 
if tho Cranberry can be had,-and they willingly pay fifty per cent, more 
for it than any other in the market. The softness and toughness of this 
iron is very remarkable, and its tensile strength, as tested by the United 
States Ordnance Department, ranks with that of the best irons known. 
The blooms from the Cranberry forges have been extensively used in 
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Baltimore for boiler iron, and commanded fifteen dollars a ton above the 
market. In quality it is unsurpassed by any iron in the world. And in 
regard to quantity, the bed much exceeds the great deposits of Missouri 
and Michigan, and at least equals anything in the Champlain region. So 
that it has not probably an equal in this country. It has been recently 
sold to one of the leading iron manufacturing companies of Pennsylvania, 
tor $175,000, and when they shall have completed the branch railroad, 
thirty miles in length, from the ore to tiie East Tennessee & Virginia 
Eaiiroad, no doubt the iron world will begin to liear of the deposit in a 
practical way. 

The topographical sketch of this ore-bed was taken rapidly and roughly, 
with a mountain level and pocket barometer, and of course lacks accuracy 
of detail, but the main features and un^iisurements are approximately 
exact. The epidote is not entirely eonfijied to a single stratum, or part 
of the bed, being mixed to some extent with the pyroxenic rocky ganguo 
which most abounds towards the western side of the vein. 

There are other magnetic ore-beds in the neighborhood of less extent. 
One is said to occur along the face of the same (Iron) mountain between 
one and two miles eastward : and several others at the distance of six ta 
ten miles in a southeast direction. Northwestward also, beyond the State 
line and within a few miles of it is a number of ore-beds, mostly mag- 
netic — one limonito; indeed it is evident that there is an extensive range 
of iron ores in this region, which are of the highest quality, and must one 
day attract a large capital for their development. Deposits of ore are also, 
found in other parts of the county; but like the last named, they are 
known only by their outcrops. One of these is a bed of magnetite, on 
the lower slope of Little Yellow Mountain, at Flat Rock. The ore is, 
quite like the Cranberry, of equal purity apparently, and strongly polaric 
Some large blocks are found on the surface, weighing several hundred 
pounds, but no vein or bed of more than one or two feet, has been e:^,- 
posed by the slight effort at trenching recently made. Frequent specir- 
mens of menaccanite are also found at the same locality. 

A bed of limonite occurs three or four miles northwest of Flat Eock,. 
recognizable by a profusion of surface fragments, but no explorations have 
been made. On Rock Creek, beyond Bakersville, at the foot of the. 
great Koan Mountain, are also several beds of magnetic ore, of which 
hand specimens resemble the Cranberry ore, and the geological associa- 
tions are also the same. Of the size of the beds I have no definite infoc- 
mation, except in regard to one near the month of Big Eock Creek, where 
a little trenching has been done, and a few small veins or beds of irregu- 
lar shape, and one or two feet thickness, were touched. The rock is. 
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gneiss, syenite and dolerytc, mncli decomposed supcrBciallj. Other 
larger deposits are said to exist near the head of the same stream. Near 
Bakeraville, also, I have seen small outcrops of limooite. 

In Ashc! connty, in the northwest corner of the State, there are some 
important ore deposits, on the waters of North Fork of New River. 
Thej lie chiefly north and northeast of Jefferson, on Horse Creek, and 
Helton Creek. On the former creek there are two beds of ore, both 
coarse, granular, highly magnetic and polarie, in gneiss and syenyte. 
The gangue is largely pyroxene and epidote. One is on a high moun- 
tainous ridge, some 500 feet above, and on the west side of the creek, and 
two miles from the river, at Hampton's ; the other on the east side, at 
Gi'aybill's. Both are traceable many rods by numerous surfauo fragments 
which indicate beds of considerable extent. 

On Helton, six or eight miles east of the last, are still larger deposits, 
of very pure magnotle ore, which has been long used in the forges of the 
ncighborliood. The ore is a coarse-grained and very pnre magnetite, one 
of the beds of which is reported to be eighteen feet in thioknees and 
another nine feet. This is manifestly an iron region, and worlhy of a 
thorough investigation. 

There are many other localities in this region from which hand speci- 
mens have been bronght to the Museum ; as for example, Cove Creek in 
"Watauga, which has furnislied both magnetite and limonite, and the neigh- 
borhood of Flat Top Mountain, where a titaniferous ore is found. 

Iran Ores of the French Broad. — There are several localities on the west- 
ern slopes of the Black Mountain, on tho head waters of Ivy, in the eastern 
edge of Madison where magnetite is found in considerable surface masses, 
though no explorations have been made. A bed also of titaniferous iron 
occurs here near tho public road, and about midway between Ashville and 
Burnsvilje, The prevalent rock of the region is gneiss, with much horn- 
blende slate and syenyte. There are many fragments of this ore of con- 
siderable size along the steep slope of a mountain spur. It is very hard, 
lustre resinous, color biauk, fracture snbeonchoidal. The analysis is as 
follows (Hanna): 

Titanic Acid, 37.88 

Protoxide of Iron, 37.06 

Sesquioxide, 11.03 

Sesquioxidc of Manganese, 0.89 

Alumina, 9.51 

Lime, 2.57 

Magnesia, 0.93 
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Sulphur, 0.09 

Phosphoric Acid, trase 

Water, 0.15 

Silica, 0.83 

100.94 

Oh Bear Creek helow Marshall, near the French Broad, there are sur- 
face fragments of magnetite iu hornblende slate, but no vein or bed has 
been exposed. On the eastern fork of Big Laurel tiiere is a large outcrop 
of a slaty granular magnetite at Mrs. Norton's, and near Jewel Hill a bed 
or vein of specular hematite in a reddish felspathie gneiss, the ore said to bo 
abundant. About 5 miles west of Adiviile a bed of limonite of several 
feet thickness has been opened. There are liand> specimens of magnetic 
ore in the Museum, brought from the eastern part of Buncombe county, 
but no outcrop has been reported to mo. There is a ranj^e of limonite 
ore-beda associated with the limestones of tins county, which follow them 
from Cane Creek across and up the French Broad into Transylvania. 

In Haywood county, there is a larger massive' outcrop of granular 
magnetite; it is in the northeastern part of the county on Wilkins' 
Creek. The bed is no doubt large, from the boldness of the outcrop, 
which prqiects in large masses above the surface. 

There are also magnetites and hematites in various localities of Jack- 
eon and Macon counties, some of which arc represented in the Mnsonm 
by very fine specimens, and the deposits are reported; to be extensive, but 
as no iron has been made in those counties, there has been no occasion 
for their development. Mr, Smith has some observations on the ores of 
this section in the Appendi.\, p. 115 et seq., to which the reader is re- 
ferred. 

Iron Ores of Cherokee. — There is no other county in the stale whieJi 
contains so much iron ore as Ciierokee. It is all however of one species, 
limonite, Tho marble beds of Valley River and Notteley River are 
everywhere accompanied by beds of this ore. There seem to be gen- 
erally 2, 3 and 4 parallel beds of it, one or two of which are frequently 
slaty and micaceous, — a limonitic mica slate, and the others cellular con- 
cretionary, &e., and (the most western, generally) ochreous. The breadth 
of this iron and marble range ie 2 to more than 3 miles. The trough 
which has been scooped out by the rivers, in a northeasterly and south- 
westerly direction, owes its existence to the destructible beds of limestone 
and their associated soft mica-schists and hydro-mica slates and shales, 
which ocotipy this tract. The direct valley range is about 24 miles in 
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Jength ; and there is bifarcation of it, at a point 6 or 8 miles above Mur- 
phy, one branch pursuing a more southerly conree, by way of Peachtree 
Greet and Brasstown Creek, making the whole iron range of the county 
above 30 miles. 

The most common and cliaraeteristie terms of the series, in cross sec- 
tion, are, counting from the northwest, elatj gneiss and mica schist, limo- 
nite, steatyte, marble, liraonite, slaty quartzyte, slaty limonite, mica- 
schist and slaty gneiss. 

At several points there are two or three reduplications of the marble, and 
there are commonly intercalations of mica schists and hydro-mica slates 
between the different terms of the series. The section at Talleytown 
shows two parallel beds of limonite on the dope uf the mountains to the 
south, these beds being sometimes not more than 100 to 200 yards apart; 
the marble lies in the valley, and the slaty talc beds to the north side of 
the valley, and a bed of ochre north of that, outcropping in Paint Creek, 
6 to 10 feet wide. There are hers two or three parallel beds of marble. 
Lower down, at the Parker Mine (gold), and across by the Taylor place, 
are, first, the 2 beds of limonite, some 200 yards apart j then the valley, 
with its marble and steatyte, with an outcrop of limonite to the north. 
This is nearly half way between Valleytown and Murphy. At Colbert's, 
the qnartzyte ridge appears with iron beds on both flanks. This is 6 to 7 
milesabove Murphy, where some rude mining has been done for iron ore 
quite recently, and much more and more systematic mining in ancient 
times, by no one knows whom or for what purpose. There are still visible 
shafts more than a hundred feet deep, which are said to have been ap- 
proached by drifts, of which some signs of the entrance still remain. 
The marble here comes next the iron, to the northwest, and then the 
steatyte. The latter appears of unusually fine quality in a large bed 
near by, at Mrs. Leatherwoods. At Mrs, Hayes', the quartzyte appears 
with its northern bed of limonite, followed by the marble, talc and another 
bed of limonite. At several points between this and Murphy the same 
terms of the series are discoverable. About one mile north of Murphy 
the quartzyte forms a high ridge, having tlie two beds of limonite, one 
on either flank, that on the northwest very fine and 25 feet thick. From 
this point much one has been obtained for the supply of the neighbor- 
hood forges, chiefly the one on Hanging Dog Creek. The iron was repu- 
ted of very good quality. Beyond this bed of ore in the same section, is 
the marble and tale of " No. 6." 

At one-half mile below Murphy there seem to be four limonite beds 
with a small outcrop of the quartzyte, the marble occupying the middle 
term of the section. One of these beds may be seen in the streets of 
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Murpliy ; but half a mile belosv, are two tine ontcrops, indicating the 
presence of immense quantities of ore. Takiog the course of the Not- 
teley to the south west ward, the two limonite beds, with intervening 
quartzjte, appear near the Ducktown road about 5 miles from Murphy, 
and there is a large outcrop also at the bridge, 6 miles from Mnrphy. 
There is a large quarry of steatyte within the same distance. Ascending 
the Hiwassec from Mnrphy, on the south hank, at the distance of about 
2 miles, and after passing a heavy bed of sJaty gneissoid quartzyto, is a 
large bed of limonite ; and beyond this, other quartzose gneisses, much- 
veined ; then a second bed of the ore, after which come hydro-mica slates, 
and at 3 miles, (Martin's), white marble. Half a mile beyond is a fine bed 
of limonite 10 to 12 feet thick, which has been worked to some extent, 
and a few iuindred yards further, is a bod of blue marble, which is re- 
ported to occur also on Brasstown Creek, The steatyte does not show 
itself in this section, being concealed by superficial deposits, bnt in 
another section a little north (less than 2 miles,) it comes in as a brown 
spongy decomposed massive tslcose rock just west of Garrison's, the 
marble and iron ore appearing on both sides of it at Garrison's, and west 
ofthejedge; this last being an ocherous bed, associated with quartzyte. 
Eastward of Garrison's, on this section, at Williams', the marble appears, 
and at Southard's, both marble and limonite ; and the marble and iron 
are reported as outcropping again at Coleman's, on Little Brasstown 
Creek, tho marble here having a greater thickness than at any other 
point, many hundreds of feet. The last outcrop in this direction 
of the marble and limonite is near Peachtree Creek, between 7 and S 
miles from Murphy. So that here the beds must have suffered much and 
rapid folding or faulting. 

These beds of ore are traceable northwards to within two miles of the 
Valley Kiver beds near Mrs, Hayes'. The quantity of ore in this 
county is therefore immense, and very widely distributed, and the forests 
of the mountain slopes furnish unlimited supplies of fuel, while the 
marble is at hand everywhere for fluxing. The quality of tho ore may 
be inferred from the following analysis by (Chatard for) Genth, of a 
large mass obtained from the open cut a mile north of Murphy: 

Sesquioxide of Iron, 85.69 

Silica, 1.50 

"Water, 12.81 

Metallic Iron,.... 59.98 



ityGoogle 



ECONOHICAI. GEOLOGY. 271 

The above (ieacription of the Cherokee ore beds is made fi'om the ab- 
breviated notes of a hurried exploration made several years ago. These 
fine ore ranges are eminently worthy of detailed study and mapping ; and 
it 13 hoped that before long some additional investigation may be made. 
Prof. Bradley has recently published some very interesting notes of ob- 
servations and measurements on different parts of the range, i-n the 
American Journal of Science, and it is hoped he will pursue the subject. 

This completes the description of the North Carolina iron ores, as far 
as my investigations and information have gone. There remains mnch 
to do to complete the chapter ; there are many blanks to fill, and whole 
<;oiinties, of wliicii little is known, except that they contain iron ores. 
My work has been necessarily limited to the study of such ore beds as. 
iiave happened to be opened, and of course these are bnt a email propor- 
tion of the whole, in a region always wholly devoted to agricuhiire and 
snidioualy eschewing all sorts of manufacturing, A map of the iron ore 
deposits of the State, as far as known, is a desideratum which it ia hoped 
will be supplied in the next volume. 

It may be worth while to add here, as a eopt of appendix to the 
chapter, an analysis by Dr. Genth, of a sample cf spathic iron from Conrad 
Hill, Davidson county : 

Oxide of Iron, 47.70 

Oxide of Manganese, 2.06 

Magnesia, .... 10.77 

lime, 0.63 

Carbonic Acid, "Water &c., 38.84 

Metallic iron, 37.10 

This spathic ore, (siderite), is found in many of the mines of Cabarrus, 
Rowan and Davidson, and in some of them in large quantities. At the 
Cosby Mine in Cabarrus, an immense heap of it has been thrown out in 
mining for copper, and it is contaminated by the presence of copper 
pyrites. 

2. Copper Ores. 

For obvious reasuns, there has been little mining done in North Caro- 
lina since the war, and so but little has been done in the way of re-open- 
ing old or discovering new copper mines. Dr. Emmons brought down 
the description of enterprise in this direction pretty nearly to the date of 
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the war; and as few of the mines which he described have been worked' 
since, there is no need to go over the ground. To this remark there are- 
a few exceptions. One of the mines of Gaildford county, the old Gardi- 
ner Hill Mine, was re-opened and worked down below 300 feet. The ore 
was still very tine copper pyrites, and the vein is reported as holding out 
well, 'but for some reason, the working has been abandoned. The Em- 
mons' Mine also, more recently (^[led the Davidson Mine, was re-opened 
and worked for several years by a Baltimore company, but has been 
abandoned for several years, no doubt because it did not pay. This vein 
is on the same line with GoJd Hill, in the argillaceous and chloritie and 
taleoid slates of the western border of the great central Huronian belt. 
It was worked down to a considerabJe depth and very complete works for 
the concentration of the ore were erected, and much ore shipped to Balti- 
more. But for two or three years they have been idle. 

The Clegg Mine also, in Chatham, was re-opened since the war by a 
northern company and extensive works were erected, and the vein fol- 
lowed down to 200 feet, but everything has been abandoned for some 
reason, for these two years. 

The vein is quartz, with copper pyrites in falco-argiilaceous and talco- 
qnartzitic slates. Much of the veinstone, in depth, is a talco-siliceous and 
argillaceous treccia, of a gray and bluish mottled appearance, together 
with a dark blue jaspery quartzitic rock. The vein ie traceable for hun- 
dreds of yards through the forests by large outcrops of white quartz. 
The thickness of it in the workings was reported as ranging from three, 
or four to six feet. Calcspar, in hexagonal prisms, occurs in the vein, and 
also in curved plates, enclosing masses of bituminous coal. Themine has 
also furnished fine specimens of aznrite. 

I had never an opportunity to explore any of these veins, while opera- 
tions were going on, although such opportunity was sought, and so I do 
not venture to give any detailed descriptions, which would be only at 
second hand. There are, however, several copper mines in the westtrn 
section of the State, which although opened before the war, are not men- 
tioned by Emmons. The chief of these are in two ranges, one in Jack- 
son and Haywood counties, the other in Ashe and Alleghany. Those of 
the former I visited shortly after the w.ir, when, of course, little was to be 
seen. The copper belt occupies the middle portion of Jackson county, 
from the headwaters of Tuckasege river northward to Scott's creek and 
Savannah creek, a region which is characterized, geologically, by the 
prevalence of hornblende slates, and gneisses and syenytes. The princi- 
pal points where mining operations have been carried on are Waryhnt, 
OuUowhee and Savannah, although work has been done and symptoms 
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•of the presence of copper discovered at many otlier places, as Shell Ridge, 
Scott's Creek, Siigarloaf, Panther Knob, "Wolf Creek, &c. The first 
named of the above mines, Waryhnt, had been opened by a shaft said to 
have been 100 feet deep. The mine is on Waryimt creek, about six miles 
eontheast of Webster; the vein was described as five to eight feet thick, 
the ore copper pyrites, with the usual carbonates and siHcates near the 
surface. The rock is a tough, grayish sjenytio gneiss. The Ciillowhee 
mine is on Cullowhee moimtain, eonthwest of the former, and at 
an elevation of several hundred feet above it. The rock is a gray 
gneiss, with hornblende in immediate association with the vein. The 
thickness of the latter is estimated to be about eight feet. The 
ore is copper pyrites, but too much weathered to allow an estimate 
of its richness. The vein was not well exposed, ^md so no minute 
examination could be made. A similar remark may be made in regard 
to the Savannah Mine, nine miles west of "Webster, on Savannah Creek. 
The roek here is a massive coarse garnetiferous syenyte, and the vein 
about nine feet thick. The ore is copper pyrites, but no fresh surfaces 
were sxposed, and therefore no good specimens could be procured for 
analysis. My impression of the Cullowhee and Savannah Mines was that 
they are very promising and well worthy of the attention of capitalists. 
Of the Waryhnt I could form no opinion, because it was not accessible. 
There is in the northern part of Haywood county a copper mine, near 
Wilkins' Creek, where two shafts have been simk and a drift of 75 feet 
cut ; but the vein was not accessible. There was however a very formi- 
dable outcrop of ffossan, indicating a large vein, For further informa- 
tion of this mine, as well as of others belonging to this range, I refer to Mr. 
Smith's paper in the Appendix, p. 112, 

Of the other copper range, in Ashe and Alleghany, one of the most 
notable localities is Elk Knob and its spurs, within a radius of three or 
four miles. The prevalent and characteristic rock of this mountain and 
region is garnetiferous hornblende slate, with gray gneiss. The Elk Knob 
Mine is on the northwest slope of the mountain, at an elevation of some 
4000 feet above the sea. The vein which cropped out in a deep ravine, 
was insufficiently exposed ; bnt it is evidently not less than six or seven 
feet thick. The rock is a dark gray gneiss. The ore at the surface was 
mostly iron pyrites with a moderate admixture of copper pyrites. At 
the aoutiiern base of the mountain the Miller Mine had been opened, and 
a shaft sunk 60 feet, and some fine specimens of calcho-pyrite were still 
obtainable among the rubbish, but nothing can be stated as of my own 
observation, as to the character or size of the vein. At oilier points on 



ityGoogle 



274 GEOLOGY OF NORTH CAROLINA. 

the slope of the tnountaiii are promising outcrops of gossan, but no ex- 
plorations of them had been made. 

The Peach Bottom Mine is in the western purt of Alleghany county 
on Elk Creek, and not far from Kew River. This mine had been opened 
before the war to a depth of 150 feet, and works erected for the prepara- 
tion of the ore for market; and during the war several hundred barrels 
of line ore were sent to Petersburg. The shaft was full of water at the 
time of my visit. The ere is calchopyrite, with a little galenite. The- 
rock is a gray soft decomposable gneiss. 

Gap Creek Mine is situated in Watauga county, near tho southern- 
border of Ashe, and about 3 miles from Deep Gap. This is a quartz' 
vein, or rather a group of them ; the principal one carrying variegated 
copper, with a little chaleopyrite, malachite, chryaoeolia, specular iron, 
pyrite, together with visible free gold and ei'ver. The vein is in a large 
body of hornblende elate, though the prevalent rock of the section is a 
gray gneiss, witli a strike N. 60° E., and dip southeast 40°. The vein is 
a true tissnre, with a direction N. 35° W., dip northeast 45°. Dr. Em- 
mons, who visited the mine when it was open, says : " This is a true vein, 
and has a perfect regularity in direction as well as in its walls." " The 
width is variable, being 18 inches at the surface, and from 12 to 24 inches 
at different depths below ground." The ore was analyzed by Mr.. 
Manross, who reported "gold If ounces and silver 18 ounces per ton of 
mixed ore and rock." 

The most remarkable vein however in this range, and indeed in the 
state, is at Ore ICnob in the southeast corner of Ashe, near the top of the 
Bhie Eidge, and about 2 miles from New Kiver. This mine was opened 
before the war, but not explored to any depth or with any system, and 
its real character was not developed until about two years ago, when it 
was purchased by the present owners, the Messrs. Clayton & Co., of Bal- 
timore, These gentlemen have opened the vein by a series of shafts and 
tunnels, and have been repaid by the discovery of a body of ore which 
is not equalled at any mine I know of outside of Ducklown. The accom- 
panying topographical chart and section will show the relations of things 
and the extent of the operations better than any description. The chart 
was made from observations taken last autumn with a Locke's level and 
pocket barometer and compass, and the section is a copy kindly made for 
me from the working section in the office, by a young civil engineer, Mr. 
Kaht, of the Rensselaer Polytechnic School, who happened to be present. 



ityGoogle 



ECONOMICAL GEOLOGY. 




ityGoogle 



276 GEOLOGY OF NORTH CAROLINA. 

The rock of the region is a gray (and usually) thio-bedded gneiss, 
with mica schists and slates. These have a prevalent strike a little 
easS, of northeast, and dip east at a tolerably high angle; thoogh 
bot^l dip and strike are subject tu considerable variation. The walls 
of .the copper vein are micaceous gneiss and mica slates, with a 
strike N. 57° E., and dipping southeast at an angle of 40° to 45". The 
copper vein is coincident in strike with the rocks, but is vertical, cutting 
across the strata in dip, so that it is a truefistiiire vein, and not bedded, like 
those at Ducktown. It is traceable by an outcrop of gossan for more 
than a mile, and has been proved by trial shafts and trenches for nearly 
2,000 feet. The breadth of the lode varies from about 6 feet to 15 feet, 
(is stated to measure 20 in some cases), averaging about 10 probably. 
Seven shafts have been sunk vertically in the vein, and levels driven, at 
the depths of 90 and 150 foet, these shafts and drifts often not touching 
either wall ; so that the vein is opened for a linear distance of 650 feet. 
There is, properly speaking, no gangue stone, the whole breadth of the 
fissure being filled with ore. The gossan, which is decomposed oxydiaed 
ore, extends to an average depth of over 50 feet in the different shafts, 
the lower half containing however a valuable percentage of copper in the 
form of oxyd and malachite. Below this level of oxydation, the ore is 
sulphuret of copper. The quantity of ore removed in the mere process 
of opening the mine is very great, (estimated at over 3,500 tons), as there 
was no loss of work, every foot of excavation being represented by its 
equivalent of ore on the surface. Some parts of the vein contain small 
portions of magnetite, quartz and garnet. Dr. T. S. Hunt had examined 
the mine a few weeks before my visit, and I give his analyses of the ores. 
He says : " Two samples of the gossan, taken at distances of two or throe 
feet above the sulphurets, yielded respectively 14 and 22 per cent, of 
copper. It is evident that a large proportion of this gossan can be treat- 
ed advantageously for copper." Of the imaltered portion of the vein, 
he says: " Some parts of the vein are filled with copper pyrites, mixed 
with more or less magnetite, and yielding in diflerent specimens 17 to 23 
per cent, of copper, while a larger portion consists chiefly of an impure 
variegated ore, giving in different assays, 35, 39 and 45 per sent, of cop- 
per." " An average sample of fresh and uudried ore from a large pile 
gave 25 per cent., and another from a large pile, chiefly of iron-black ore 
gave 36 per cent, of copper." The average of the ores which were un- 
dergoing reduction in August, 1874, was estimated by Mr. Clayton to 
range between 12 and 20 per cent. 
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The mine being situated at tlie distance of 40 miles from the nearest 
railroad depot, (Marion, Va.), it was de&irable to reduce the oree on the 
spot. For this purpose the ])roces3 of precipitation, by the method of 
Hunt & Douglass, hag been adopted, and the works were turning out 
daily 2^ tons of "cement copper," yielding 75 to 80 per cent, of the 
metal. Prepai-atioufl were making to erect furnaces for smelting the 
cement copper, and thns eavingan additional item of cost of transport, by 
hauling only the pure pig copper to the railroad. The furnaces I am in- 
formed have been erected and all the operations of reduction are com- 
pleted on the ground. Preparations were also making to double the ca- 
pacity of the reducing works, which when completed will place Ore 
Knob among the leading copper mines of the world. To carry on these 
large operations, which is done by the employment of the labor which 
the region itself furnishes, a considerable town has already sprang up in 
the wilderness, and a market has been created for all that the region can 
produce. 

The intelligence, skill and energy displayed in the rapid and suecessfnl 
development of this magnificent property are beyond all praise, and have 
well merited the splendid results which are already more than in sight. 
It is very nnfortunate that a proposition from the same enterprising 
gentlemen, the Messrs. Clayton, father and son, was not accepted by the 
owners of the Elk Krob Mine. The whole region, and the state even, 
would feel the impulse of this activity and reap the most direct and varied 
benefits. 

It is not improbable that this very decided success may lead to further 
investments in the great copper range which extends, with interruptions, 
from Ore Knob to Duektown, including Elk Knob and the promising 
veins above mentioned in Jackson and Haywood. 

I add some general notes by Dr. Genth, which were published in the 
Journal of the Eranklin Institute, Philadelphia, in 1872. They are the 
result of extensive observations made by this eminent minerolagist, both 
while he was assisting in the Geological Survey in 1871, and during sev- 
eral years of residence and exploration in the mining districts of the state 
in former years, when mining operations were carried on very widely and 
on a large scale in all directions : so that hia opportunities for intimate 
and extensive acquaintance with the history of mining among ns, and 
with the range and character and peculiarities of the mineral veins and 
ore deposits of the state, are unsurpassed. 

C(^er. — " Copper ores have been found in many localities throughout 
the state, in the veins of the old gneissoid rocks, as well as in the more 
recent slates, and even in the triassic formation. 
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The principal ore is chalcopyrite or copper pyrites ; and there is every 
reason to believe that many of the mines require only a fuller develop- 
ment to enable them to furnish large quantities of valuable ores. 

Many of the gold veins are associated with pyritic ores, and in fact 
almost all the North Carolina copper mines in the central counties have 
first been worked for gold, and there are hardly any raineB in Guilford, 
Cabarrus and Mecklenburg Counties occurring in the gneisaoid and syen- 
itic rocks, which do not show strong indications of copper ores. 

When mining operations receive a new impetus, it is to be hoped that 
this very important fact will be borne in mind, and that no mine should 
be started without sufficient means to develop it at once to such a depth 
that a workable body of copper ores may be reached. 

The general character of these mines is that about at water level, the 
soeaUed brown gold ores are replaced by quartz richly charged with iron 
pyrites more or less mixed with copper pyrites, the latter increasing as 
the mine deepens, and in many places becoming the only, or the predomi- 
nating ore, and forming a regular copper vein. 

The ores either became poor in gold or tlie latter could not be extracted 
by the ordinary process, then chiefly in use in North Carolina— Chilian 
mills and arastra — therefore many valuable mines were abandoned, mostly 
before a larger and paying quantity of copper ores had been reached. 

In this formation there is not at present a single copper mine in opera- 
tion, altliongh many look favorable for further development. 

The principal mines which promised to change into copper mines are 
in Guilford county, the Fisher Hill, the North Carolina, the McCnlloh, 
Lindsay, Gardner Hill, Twin Mines, etc, ; in Cabarrus county, the Ludo- 
wick, Boger, Hill, Fhrenix, Orchard, Vanderburg, Pioneer Mills, etc., 
and in Mecklenburg the McGinn, Hopewell, Eudesill, Cathay Mines, etc. 

The cupreous minerals observed in the mines are, near the surface, 
small quantities of native copper and cuprite, the latter eometimes in 
beautiful needles, the so-called ehalcotrichite, malachite, rarely azurite, 
chrysocolla and pseodo-malachite, and in some of the mines chalcocite 
and barnhardtite; all resulting from the decomposition of chalcopyrite or 
copper pyrites, which forms the principal oice. Siderite or carbonate of 
iron often forms an important gangue rock." 

3. Gold. 

The same influences which have prevented mining operations in other 
directions, account also for the fact that but few of the gold mines of the 
state have been re-opened since the war. A few of the more noted mines. 
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however, have claimed tlie attention of capitalists, and work had been re- 
sumed in several quarters. The King's Mountain Mine, for example, was 
nnwatered and a CaHfornia battery of 20 stamps started within two or 
three years after the war ; and it has passed into the hands of a strong 
company, who have imported the latest forms of machinery for the elimi- 
nation of the metal from its ores. It is worth while to mention that the 
gold is found herein a bluish taleo-argillaeeona slate and in a gray and 
bluish limestone which constitutes one of the series of the King's Moun- 
tain slates, described elsewhere. The gold is fonnd disseminated through 
a large part of the thickness of the bed (above 60 feet), some strata, how- 
ever, being much richer than others. The mine has been worked to a 
depth of 200 feet, and is said to have yielded, in the aggregate, more than 
$1,000,000. 

The Ehodoa' mine, also in Gaston county, on the South Fork of the 
Catawba, near Dallas, was worked by a Montana compay a few years ago 
on a considerable scale ; but the ores were found too poor to justify the 
expense of separating the metal. The mine is peculiar in that the gold 
is found not in a vein, but in a bed of ferruginous, decomposed, slaty, 
micaceous gneiss. 

The famous Gold Hill Mine in Eowan county has also been re-opened, 
and work has been carried on almost continuously ever since the close of 
the war. Experiments have recently been tried here with new processes 
for the reduction of siilphuret ores, and with new machinery ; but with 
what result I am not informed. The mine is described by Emmons. 

A mine was opened up in (Jleaveland county by tho Mountain Mining 
Company a few miles south of Shelby, a year or two after the war, but 
was soon abandoned because too poor. This is mentioned because the 
mode of occurrence of the gold is peculiar. There is no vein, but, as in 
the ease of the Rhodes' Mine, the gold occurs in the rock, which here is 
a brown and purplish, decomposed, garnetiferous Iiydro-mica-sehist, the 
gold-bearing strata being more than 100 feet thick. 

Some mining has been done in several of the placer or gravel deposits 
of the state, within the past few years. In tho neighborhood of the 
famous old Keid Mine, some tine nuggets have been recently found, of the 
value of several hundred dollars, and in one ease of two thousand dollars. 

A good deal of work uas also been done at the old Portis Mine in Wash 
and Eranklin counties, and at other localities in the neighborhood, where 
there are extensive gold-bearing gravel-beds. 

The Montgomery beds have also been worked on a small scale in a 
number of localities, but with no striking results. Sometliing has also 
been done towards the reopening of some of the numerous vein mines 
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of this and the oeigliboring eountieSj Moore, Kandolph, &e., but the 
absence of capital is still too seriously felt to permit the development of 
so expensive an industry. 

In the South Mountains, however, a considerable amount of mining 
has been done, operations having been resumed in a multitude of gravel 
deposits of this region, where are found by far the most extensive pkcer 
diggings in the State. For a description of the character and origin of 
these deposits, see page 156. The area over which these are spread in 
the counties of Burke, McDowell and Rutherford, can hardly be less than 
200 square miles. The gold-bearing drift, or "gravel " is accumulated 
along the beds of the streams, on the benches and in all the various situ 
ations which in California have given rise to the terms river, kill, henck, 
flat and gulch " digginga."" An immense quantity of gold has been ob- 
tained from the mines of this section since their opening about 1829, 
probably between two and three millions of dollars. The most noted lo- 
calitiee. — the richest and most extensive beds of auriferous gravel lie on 
the head waters of Silver Creek, Muddy Creek and First Bfoad and 
Second Broad rivers, — Brindletown, Brackettown, Whiteside and Jeans- 
town, As much as ten doliars a day to the hand has often been made in 
the early workings of these deposits, and I am informed by some of the 
older citizens, that just before the California gold deposits began to attract 
attention, as many as 3000 hands might have been seen at work on one 
of the streams above named. 

There is still a large amount of gold in the beds which remain un- 
touched, as well as in those which have been rudely and carelessly worked 
over, some of them more than once. Indeed, some of the richest of 
these deposits have remained unworked on account of the difficulty of 
bringing a supply of water to their level, being situated considerably 
above the neighboring streams, or the higher slopes and benches of the 
foot hills of the mountains. In one of these cases, on the upper waters 
of Silver Creek, water has recently been brought from a distance of sev- 
eral miles, and an attack made upon some of these more elevated deposits ; 
and the result is that they are found to be very rich and the working 
highly remunerative. This enterprise has been inaugurated by Cot. J. C. 
Mills, who owns a very large acreage of such detrital beds, some of thera 
20 to 25 and even 30 feet deep. 

Vein mining has never been found profitable in this section ; in fact 
there are no veins of size discoverable. The gbld seems to have heeu 
contained in mere strings and thin sheets of quartz intercalated between 
the beds of decomposable mica schists and micaceous gneisses of the 
Archiean formation. And among the gravel beds are frequently found 
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fragments of quartz with strings and plates and crystals of native gold, 
these fragments evidently representing the entire ihielcness of the vein 
from which they were weathered. And in a few localities the minnte 
veins and gold-bearing lamina of quartz are so abundant in the decom- 
posed mass of roek as to make it profitable, where water is abundant, to 
wash down Jarge masses and breasts of such earth. Col. Mills has made 
this interesting and suecGssful experiment. Bat the drift-beds, where 
nature has already performed this preliminary and expensive part of the 
work, furnish as yet, more profitable working. 

Tlioro is also a series of gold-bearing gravel-beds in Caldwell county, 
chiefly on Lower Creek and its tributaries, mostly those on the north side. 
In this region, on John's River, are two vein mines of some note, the 
Baker Mine and the Midiaux Mine. In the latter the veins are very 
ranch scattered and subdivided into threads and strings. The country 
rock is gneiss and mica schist, iijiicli decomposed. The Balser Mine ia a 
little higher up the river, near the month of Wilson's Cjeek. The vein 
is enclosed between a heavy bed of serpentine and a body of felspathie 
slaty gneiss. A large quartz vein, which meets this, nearly at right 
angles, ia auriferous, and contains argentiferous galena, in minnte 
quantities. 

In Polk county also, near the foot of the Bhie liidge, there are several 
gold "diggings" at Sandy Plains, and on Paeolet (Pactolus?) River. 
The gold is found in the " gravel " from the debris of the neighboring 
denuded hills of mica schist. These deposits are found along the streams, 
over an area of several miles. 

Beyond the Blue Ridge are several gold mining localities, some of which 
at one time attracted considerable attention. In Watanga county a 
limited area of gold-gravel is found on Howard's Creek, which was 
worked on a small scale some years before the war. Indications of gold 
have been fonnd on Cane Creek, in Buncombe county, and on Boylston 
in Transylvania, but no deposits or veins of importance have been dis- 
covered. 

There are two other " gold regions" in the mountain section, one in 
Cherokee, the other in Jackson. 

The gold of Jackson county is also obtained almost entirely from 
placers or detrital beds. These are situated chiefly along southern slopes 
of the Blue Ridge, near Hogback and Chimney Top Mountains. The 
most important locaUty is Fairfield Yalley, where Georgetown Creek, 
one of the head streams of the Toxaway, is said to have yielded between 
two and three hundred thousand dollars. The deposits extend several 
miles along these elevated basins and have by no means been exhausted. 



ityGoogle 



ECONOMICAL GEOLOGY. 2b3 

The origin of the gold here ia doubtless to be sought in i-eins in the Bine 
Ridge, wliieii rises as a precipitous wall of gray gnoisa, sheer up from the 
valley 7 or 800 feet, on the north and east ; and it is along the base of 
this wall, where Georgetown Creek has cut a deep channel across it, that 
the gold ia principally obtained. The deposits in Transylvania eonnty 
east of the Blue Ridge, on the head waters of French Broad, will prob- 
ably be found to have tiio same origin, and are evidently a continuation 
of the same belt. 

The gold belt of Cherokee is in the same body of soft slates and 
eehists which carry tiio limestone and iron. It is found both in veins 
and superficial deposits. The sands of Valley River yield profitably 
througii 3 large part of its course, and some very rich "washings"' 
have been found along its tributary streams on the north side. The 
origin of this gold is very near the limestone, A remarkably rich 
vein has been opened near the town of Murpliy, known as No. 6, 
which immediately underlies the marble. This is a silver-lead quartz 
vein, in which is embedded a largo percentage of free gold. There 
is a strong probability of other similar veins having furnished the golden 
sands of the river and streams above mentioned. 

On the southeast af the limestones is also a series of " diggings " along 
the lower slopes of the mountains, from near Valleytown to Vengeance 
Creek, a distance of 12 to 15 miles. The gold is found here in the drift 
which covers the lower spurs and terminal ridges of the mountains lying 
south of Valley River. The drift beds have a depth of 10 to 30 feet and 
an elevation above the river of 150 to 200 feet, and are remarkable for 
the great size of their quartz boulders and their very large and abundant 
ataurotide crystals. These last indicate, with a good degree of probability, 
that the gold here is derived from the taleo-micaccous elates, (several 
miles to the southeast), where these crystals are found in place. 

At one point, the Parker Mine, extensive arrangements had been com- 
j)leted at tJie opening of the war for working these deposits by the hy-, 
draulie process. For this purpose water was conveyed three or four miles 
along the face of the mountain in canals and aqueducts so as to gain the 
necessary elevation. 

The continuation of this gold belt southwestward across the country 
is rendered probable by the existence of several mines in this direction 
beyond the Hiwassee, as the Warren Mine, on Brasstown Creek, and 
others on Nottleley River, in the edge of Georgia. 

The following general observations are added from the paper by Dr. 
Genth, already mentioned : 

Gold. ■' According to the earliest records, the first piece of gold found 
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in North Carolina was picked up in 3799, in a little braneli at the Eeid 
plantation, Cabarrus county. It weighed between three and four lbs., 
and was kept several years without its real character being suspected ; 
subsequently it was sold to a jeweller, in Fayetteville, for $3,50. When 
its true character became known, search was made for more, and fourteen 
lumps, weighing in the aggregate 153 lbs. troy, were obtained at ihe same 
locality. 

The gold veins and gravel deposits were afterwards discovered ; and 
for a considerable time gold operations were conducted in many localities 
on a comparatively large scale. The discoveries of gold in Oalifornia, 
where a far richer harvest was promised, led to the abandonment of many 
of those enterprises; other causes have hIso influenced in the same direc- 
tion, as, for example, the difficulties eonneetod with deep vein mining, 
and the impossibility of extracting the gold by the imperfect and slow 
machinery then principally in use, the Chilian MiU and Arastra, etc., 
from heavy ores like pyrite, &e., which nature has not already deeom- 
poeed. With the exception of minute quantities of telluride, in the wry 
rare mineral nagyagite, at the King's mountain mine, gold in North Car 
olina is always found in the metallic state. It is rarely quite pure, but 
generally alloyed with more or loss silver. It occurs in crystals or crys- 
talline masses, in thin plates or laminse, between the foliation of the slates 
or through associated minerals, such aa quartz, pyrite, galenite, zinc- 
blende, etc., in such a fine state of divldon that it is generally invisible 
to the eye. 

It has been observed in fonr different geological positions : 
1st. It is met with in the mass of the gneissoid, granitic and horn- 
blendic rocks. 

2. In quartz veins, often associated with pyrite, chalcopyrite, galenite 
tetradymitc and other minerals. 

3. In ore beds, cotemporary with the strata of rocks in which they are 
found, as in cliloritic and talcose slates, argillites, quartzites, etc. 

4. Loosely in the soil and decomposed rocks, eepeeially in gravel de- 
posits, resulting from the destruction of the above first three formations. 
One of the most remarkable features peculiar to the rocks of the Southern 
States is their rapid disintegration. 

In some of the auriferous regions of North Carolina, quartz veins are 
very numerous ; in others, they are less frequently met with. 

Most of them are exceedingly small, varying in width from the thick- 
ness of a knife's blade to a few inches, and often extending in depth bnt 
a few feet ; some bulge out and form nests and pockets in the rocks, while 
others again are of enormous size, and are known to exist as deep as they 
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have been developed, which, in a few rare inatanceB, ia down to 200 — ^300 
feet. 

Many of these quartz veins are in reality beds, as they coincide in 
strike and dip with the stratification, whilst an eqnalSy great number run 
jn every conceivable direction, and dip jnet as irregularly. 

The greater portion of these quartz veins contain no gold, or only such 
a small qnantily that tliey couSd not be profitably worked, especially the 
large veins of vitreous and milky quartz. 

Many of the small veins, principally those which contain granular or 
saccharoidal quariz, are rich in gold. 

Sonne of the large veins, especially those containing much cellular 
quartz, have frequently been found to l)e the most productive. This cel- 
lular quartz results from the decomposition of pyrite. which once occapied 
the now empty spaces^ leaving them either occasionally quite free from 
iron, or more generally rusty and more or less filled with limonite. 
These, the so called brown gold ores, are the best and most easily worked. 
At a greater depth of the veins, where the pyrite is not decomposed, the 
gold ie so much mised with heavy sulphurous <»^s that, with the present 
system of operations, it cannot be extracted with profit ; in many cases 
the gold disappears entirely. 

Moat of these gold veins in North Carolina were abandoned, when the 
iron and copper pyrites increased too largely, and before they had been 
wrought deep enough to contain copper ores in paying quantities. 

The gold in these minea ia not evenly distributed through the mass of 
the gangue; the veins often contain entirely barren portions alternating 
with rich ones, the latter called shoots of ore or chimneys. 

Such shoots are in reality veins inside of a vein, and are frequently 
quite regular in their dip ; the ores at the foot wall are generally richer 
than those at the hanging wall. 

Many gold mines of this description have fonnorly been worked, and 
many of them undoubtedly are still of great value. 

Many of the qnartz veins in the slates, diif'ering in strike and dip from 
the inclosing slate, carry gold, especially those which contain cellular and 
cavernous quartz, associated with limonite, hematite, siderite, pyrite, chal- 
CO pyrite, etc. 

The gold deposits, which are cotemporary with the slates themselves, 
are of far greater importance than the true gold veins. 

The talcose, ehloritie, micaceous or arenaceous slates in which they 
occur, contahi portions which are more or less charged with gold. The 
gold in these slate beds, like the slates themselves, is derived from the 
destruction of the older rocks, and has been deposited simnltaneouely, 
33 
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The width of these auriferoUB beds vai'ies frotn a few inches to from 60 
to 70 feet. 

The gold in them ia often found withoiTt any admixture, and the auri- 
ferous strata show no line of demarcation, and cannot be distinguished 
from the barren layers; bnt, generally, and siibseqnently to its deposi- 
tion, it has been acted upon by chemical agencies, dissolved and precipi- 
tated again, and has assnmed a crystalline structure; it has accumulated 
in strings which sometimes form lenticular and more highly auriferoue 
masses in the beds, and is associated with cryatalfine quartz, pyrite, chal- 
copyrite, galenite, blende, mispickel, etc. 

Tliese are often parallel with the slates, and so close together that they 
can be worked by the same operation, especially where tlie slates between 
are &ho auriferous. 

To this class belong the mines at Gold Hill, in Rowan County, which 
have already produced not less than $2,00D,000, and ha^e reached a 
depth of 750 feet. Aliboiigh this appears to be a very large production, 
I do not hesitate to say that perhaps foiir-fifihs of all the gold in the ore, 
which is a taleo-mieaeeoua or cliloritic slate, intermixed with pyrite, mag.- 
netite, and a little quartz, has been lost in the tailings, on account of the 
very iraperfeet process used for the exti'action of the same. 

The King's Monntain Mine, of Gaston Coanty, also belongs to this 
class. The gold is, to a great extent, contained in a quartzose limestone, 
and is associated with very small quantities of pyrite, galenite, chaleo^ 
pyrite, hut also with the very rare teiluridea of lead, altaite, and with 
nagyagite, a telluride of gold and lead. 

In gold mining operations, the deposits which result from the disinte- 
gration of the rocks, and subsequent denudation, are undoubtedly of the 
greatest importance ; there the gold which waa contained in the roeka 
and in the small auriferoiia veins (which have been broken np into frag- 
ments) has been concentrated by natare, and in many places has been 
deposited, with the remnants of the veins, in the gravel beds which I 
have already mentioned. 

Those gravel beds occur to a greater or less extent throughout the 
whole gold region ; the oldest gneissoid rocks as well as the slate forma- 
tion contain them. 

The quartz in general ia not water-worn, only the sharp edges are 
rounded. Many pieces still present the shape and thickness of the veins 
whence they came. 

The most extensive gravel deposits exist in the South Mountains, on 
the headwaters of the first and second Broad Eiver, Muddy Greek and 
Silver Creek, in the counties of Rutherford, McDowellj Burke, Caldwell, 
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also ill Polk and Cleaveland ; embracing an area of over 200 square 
miles. 

They appear to cover the greater part of the land, rise often to a con- 
siderable height on the slope of the hills, but are naturally more concen- 
trated in the bottom and flat lands. The gravel beds in this region vary- 
in thickness from a few inches to thirty feet, and are covered with soil 
and clay, which is also more or less anriferoiis, aUhough m\ich poorer than 
the gravel beds below. 

These deposits have been worked since 1830, and before gold was 
known in California many thousands of hands were at work digging and 
washing in a rude way, yet many millions of dollars were produced with- 
out the knowledge of a proper use of water. 

Since that time very Jittle has been done; in some instances the old 
gravel was worked over again, and has made fair returns to the adven- 
turers. 

Very large tracts of land, containing extensive and valoable deposits, 
have never been touched, and, by the introduction of the Oalifornian hy- 
draulic system of operations, a safe and very protitable bueinese conld be 
carried on. 

The gold is rarely found in nuggets ; generally as fine dust and in 
smrdl grains. Its fineness averages about 825 thousandths. It is associated 
with numerous interesting minerals, such as platinum, diamond, zircon, 
xenotime, monazite, and many others. 

Esperimenta wiih vein-mining in this region have not proved success- 
ful ; the rich veins are too narrow in width, and of too limited extent in 
depth, and the large veins do not contain enough gold to be advan- 
tageously worked. 

A email region of valuable gravel beds exists in the gneissoid roeka and 
micaceous slates of Franklin and Nash counties, in the eastern part of the 
state. It has been m(Kt extensively prospoetod at the Portia Mine, where 
it is very rich, and has been worked since abont 50 years, having pro- 
duced, it is said^ over $1,000,000. 

The productive gravel is here the result of the disintegration of nn- 
merous small granular or sugary quartz veins, and very fine specimens of 
gold in such quartz are frequently met with. 

The fineness of the Portis Mine gold was generally about 985 thou- 
sandths. 

There are enormous gravel piles at the mine — the remnants of former 
operations. 

The gold in the gravel deposits, principally, is the loose gold, which 
had existed in the rocks and between their laminae, or that from the smaU 
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quartz veins, whilst the large veins are moatly barren. Iiva rtjgi'on wliio!:! 
contains many small veins, the gravel deposits are generally valuable, evei> 
if the bulk of the beds has been made up from the deetnietioo of large ones. 

There are several highly important gravel deposits in Montgomery 
county, in the slate formation, some of wliiuh Imve prodiieed .a largo^ 
amoant of gold ;. the gold is mostly crystalline, in flat pieecSf oft eiv covered 
■with octahedral crystals, and in large nuggets;, very little tiiie- grained, 
gold has been fownd. 

The best known deposit, which has produced large returns,, but whieiv 
is still, 80 to say, barely touched, is the so called Christian mine. 

The Swift Creek mine, about seven miles distant, produces gold of sim- 
ilar appearance. 

West of the Blue Eidge several grave! deposits Imve been worked, to it 
greater or lesser extent, in Cherokee and Jackson counties, ako at How- 
ard's Creek, in "Watauga, and on tiie French Broad and New Rivers. 

Throughout the whole gold regi<»n, every stream, hrandt and Fivulet 
ecntains gold ; aod, as the washing of these is tli« raoat convenient waj 
to obtain the precious metal on a small scale, there is hardly one, which i& 
not more or less worked, many of them up' to their sotwce.." 

Platinum. 

"Only a few grains have been found in North CaroliR^a, associated with 
gold in Rutherford and Burke counties ; and there is no puspect that it 
ever will be found in large quantities." 

SiLVEK, Lba-d, Zinc. 

" I shall consider those three metals under one hefld. as they are al waysi 
aafiociated. 

Silver is a rare metal in North Carolina. With tiie exception of the 
silver alloyed with gold, varying froro 1 or 2 to about 20 per cent., in 
the gold from veins and gravel depusitsof the granitic and gneissuid rocks, 
very little silver has been found in the veins of these strata. 

The only localities wbich came under my notice were at the Baker 
mine, in Caldwell, and at Scott's Hill, in Burke eonnty. There it occurs 
hut rarely, in veins of auriferone quartz. At the latter place it is only 
observed after burning the ore, and a little fragment which I have seen 
makes me fee! confident that it is present as cerargyite, or chloride of 
silver. 

Small quantities of argentiferous galenite and pyromorphite are asso- 
ciated with it. 
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"Native silver 'has been obaefved with chalcocite or copper glanco at 
Gap Creek mine, in Wilkes cotinty, and at the Asbnry vein in Oaston 
■county. 

The oitJjTeal sfiver Klines of Worth Carolina are ore beds of zinc 
'lilende, mised with gaienite, in the argillaeeons and taleose slates. The 
type of tliese is t!ie old Washington wine, now Silver Hill, in Davidson 
county, which was discovered in 1638. Near the surface it formed a bed 
of carbonate of lead, 'having in -many places Elms and plates of metallic 
silver disseminated through the mass of the oi^e. These ores were easily 
redused. and prodneedhandBoajerettinis to tiie owners. This was, tow- 
«ver, but of short dtiration. The undecomposed ores, which were a very 
■iiac-grained -mixture of brown zinc-blende and argentiferous galenite, were 
soon reached, and -presented great difficulties in the extraction of the pre- 
■cious nietale. 

When I was at the mine, about 22 years ago, an analysis of an average 
sample of between 2000—3000 tons of ore gave me about 45 per cent, of 
zinc, 31 per cent, of lead, about 6 ounces (if eilver per ton, with minute 
quantities of copper and gold. If the Philadelphia owners had abided by 
■ray advice, viz., to work the ores for ziue, and extract silver, copper and 
lead froiri the residues, Ehey would probably still be in poEsession of this 
".-aliia-tilo -mine. 

The ore bed is large, and in «iie place hae had a thickness of about 60 
feet. 

Occasionally it contains very rich spots, wil^i native silver in lumps and 
filiform masses, or disseminatod tlirongh the ore with argentite or highly 
■iii'gentiferona galenite-; and besides these minerals this mine has furnished 
-tiie iHost magnificent cabinet specimens of eerasite, pyroraorpbite, etc. 

The nraie -is-now 650 feet deep, and the ore is greatly mixed with slate. 
The piU'Cr nmsees are kept -separate; the slaty ore is crushed and separa- 
ted by buddies, etc., and the bnddlod ore is roasted and shipped to New 
York fur -the inanufaeture of the so-caHod Bartletts' white lead. The 
iproduction of this mine is now about 400 — 500 tons per mouth. 

Yery similar ore is found about six miles northeast of Silver Hill. The 
vein has not ibsen developed, and the work done at Silver Yalley iias not 
beon productive. 

The Hoover mine, abo«t sIk miles from Silver Hill, contains galenite, 
■in a more coarsely crystalline variety, in a calcareous veinstone, and the 
Boss mine, two miles distant, has furnished harid^ome cabinet specimens 
<it' galenite in ■quartz. 

The McMakin mine, abont 1^ mile southeast from Grold Hill, is a very 
Lniero&'Ang one j tlie priiifiijjal vein is a large vein of ziufi-blende in -tal- 
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cose and argillaceous slates; it contains natiTe silver, argentite, argentif- 
erous galenite, and highly argentiferous tetrahedrite. The latter contains, 
according to my analysie, 10.53 per cent, of silver, and an average sample 
of ore of a 5' vein, at 80 feet depth, which was etKit to me about 11 years- 
ago, yielded 246 ounces of silver per ton,, worth about $334. The mine- 
is not worked, but looks favoraWe efloagb to deserve fresh attention. 

The Troutman mine, also in the neighborhood of Gold Hill, and one 
miie southeast of it, has been opened as a gold mine. It consisted of 
porons quartz, and yielded near the surface very rich ores, worth $50 per 
bushel ; at the depth of 100 feet, where the sulphides are undeeomposed, 
the ores yielded only ^l, and contained a string of ash grey ainc-blende 
with pyrite, from 2 to &inehes in width, which had increased to 18 iuchos- 
when abandoned at a depth of 16l> feet. These orc& are well worthy of a 
fuller investigation, as they may be rich in gold. 

I have already mentioned, when speaking of gold, the beds and vein* 
of gold ore in Union and Montgomery counties, as being frequently asso- 
ciated with zinc blende. The string veins of the Steele mine pnncipatly 
consist of those and galenite. 

At the Long (or Monroe) mine, in Union county, the (juartz veins iii. 
the slates are richly charged with argentiferous galenite; but the veins- 
have not been snfflcieatly explored to know whether it will inct-ease in- 
depth. 

At the Lcmmond (Marion) mine, a very remarkable vein or bed has 
been worked ; it is irregular in size, eoraetimes widening out from a few 
inches to six feet. It consists of quartz, ri«hiy charged with brown zinc- 
blende and galenite, with email quantities of arsenopyrite, ehalcopyrite, 
ot^en intermixed with grains of electrum, a highly argentiferons variety 
of gold. Both the galenite and the zinc-blende are very rich. I have- 
examined a ^;*ra specimen of galenite which did not show any admix- 
ture oijree gold to the eye, but wliich yielded at the rate of nearly §0 oz. 
of gold and 86J oz. ef silver to the ton ; and pure brown zinc-blendo 
gave me about 32 oz. of siver and go3d, nearly half uf which was gold; 
This vein appears to have a considerable longitudinal extension, and 
passes into the Steward mine property, formerly owned in Philadelphia. 

At the latter mine, and at various other localities in this region, similar 
ores have been found, but the war has stopped all operations, and it wiB 
require capital and skill to develop this highly important mining district. 

Galenite and zinc-blende occur at several oflior mines, associated with 
gold ores, as at the King's mountain, the Cansler and Shuford, and the 
Long Creek mines in Gaston county, etc. 

At Cedar Oove, McDowell county, in the limestones of the so-called 
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Tacoiiic slates, at the Dobson mine, there ia found an accumulation of 
yellow and yellowish brown zineblende mixed with lime. I have not, 
however, seen anything from there which looks encouraging. 

Galcnito and zinc-blende is associated with the gold ores at Mnrphy, 
Cherokee connty. Highly argentiterons galenite occurs at several locali- 
ties on Beech monntain, Watauga; argentiferoue and anriterous galenite 
have been discovered at Flint Knob in Wilkes county, and I have Been 
specimens of it from Marshall, Madison county, Clayton, Johnston county, 
and Elkin Oreek, Surry county, and also in several of the copper mines 
throughout the state, but I have no knowledge of any deposit of sufficient 
magnitude to be worked advantageously," 

Tin. 

" No tin ore baa bceii found in North Carolina as yet. Traces of this 
metal have been found in the tungstatee of Cabarrus county, and 
in a micaceous slate in Gaston county, associated with garnet and col- 
aimnar topaz (pycnite)." 

AKSENIO, ANTIMONY AND BISMUTH. 

'Only a few ores of areenic and antimony have been noticed in North 
Carolina. Amongst these is very rare native antimony, of which a small 
piece was submitted to my examination by Pr. Hunter, of Cottage Home, 
Lincoln connty. It has been found in a small vein in Burke county. 
An examination proved it to be quite pure. 

Both arsenic and antimony are found in combination with other metals ; 
arsenic at a lew localities in Union and Gaston counties, in small quanti- 
ties, as arsenopyrite or mispicke!, associated with gold ores; and botn 
arsenic and antimony in the highly argentiferous tetrahedrite of the Mc- 
Makin, and the tetraiiedrite of the Ludowick mines in Cabarrus county. 

Bismuth has been observed as bismuthinite in minute particles asso- 
ciated with the gold and copper ores of the Earnhardt vein at Gold Hill, 
and by Dr. Asbury as bismnthite with gold ores at the Asbury mine in 
Gaston county ; also as bismite, or teroxide of bismuth, in the same mine, 
and in combination with copper, lead and sulphur at Col. White's mine 
in Cabarrus county, probably as aikinito. The moat interesting ores are 
the teliuride of bismuth (tetradymite) and the tellurate of bismuth (mon- 
tanite) — both found associated with gold ores in numerous localities — in 
Davidson, Cabarrus, Gaston, McDowell and Burke counties. The bis- 
iuuthic gold mentioned by Shepard as coming from Rutherford, is prob- 
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ably an artificial product resulting from the eimul tan eons amalgamation 
of gold and tetradymite." 



" Siiiail quantities of these two metals have been observed in the manga- 
nese gosfinns of several mines in Gaston coanty, but thus far no regular 
workable deposits have been found." 

MANGANESE, 

Pyrolueite, psiloinelane and wad are fi)und En small quantities in many 
places in this state, bnt no where in abundance, so far as known. They 
are generally associated with iron, gold and silver ores. There is a very 
promising vein, or bed of psilomelane in Caldwell county, 5 miles west 
of Lenoir. It ie fonnd in irregular and roanded massea, embedded in 
light-colored gneissie slates, some of the masses being 10, J5 and 20 inehea 
thick, and occiipyinga breadth of three or four feet of the strata. There 
is also a small seam in the town of Danhnry, Stokes eonnty, and lamina- 
ted masses of ^ to 1 inch thick occnr in the Buekhorn iron ore-beds, and 
there are hand specimens in the Miisenm from Nash county and several 
other points. 

A specimen of manganese ore recently sent from Jackson comity gives 

Silica, 12.25 

Alumina and Sesquiox of Iron, , . 14.10 

Protosesqaiox of Manganese, 74.45 

It is probably braanite, variety marceline. A similar specimen from 
Chatham was probably the same mineral. Manganese is found associated 
with the iron or^ in varions parts of the state, as has been seen. At 
Buckhorn it is found as a silicate and probably in the form of Knebclite, 
as stated in another connection. Beds of Manganese garnet are of com- 
mon occnrrence and often of great thickness. There is a series of such 
beds associated with the King's Mountain slates of Gaston, Lincoln and 
Catawba, which are superficially changed to black oxide. A slaty speci- 
men from Major Graham's place gave 

Silica, 4T.y3 

Protoxide of Manganese, 73.86 

Binoxido " " 5.60 

Alumina and Sesquiox. of Iron, 30.44 
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This has been used in a neighboring furnace as a flux, and with very 
good results. 

OHKOMIC IRON. 

Small quantities of chrome are fonnd associated with some of the ii'on 
ores of the Btate, the lead which crosses Guildford county for example. 
But it ie also found as chromic iron, in ci.ar8ely erystitUine masses, often 
of considerable size and hi the form of very irregnkr veins, or pockets in 
the chrjsolyte beds of Jackson, Yancey, Mitchell and Watauga counties. 
The most considerable deposits are two, one near Webster, and the other 
S miles from Bnrnsville, on Jack's Creek, at Hampton's. An analysis of 
the former by Genth gave, 

ChromicOxide, Q3.32 

FerrOTts " 25.0i 

Magnesia, 0.85 

Lime, 1.32 

Silica and Alnmina, 9A1 

There have been no openings at either of these points, but tho out- 
crops are such as to justify experiments at both, whenever the facilities 
for traneportatiun shall be sufficiently improved. 

SECTION in. USEFUL MINERALS, NOT ORES. 

COAL. 

The general facts in regard to the occurrence of mineral fuel in this 
state have been given in a provirnia chapter. It will be remembered 
that the principai eoal beds are found on Duep River, in Chatham and 
Moore eounlies. The area of this coal fie d is given by Emmons as 
about 300 fqnare miles. The quality of the eoal is also discussed by him 
and by Admiral Wilkes, and various analyses are published; the three 
following by ibe latter, of.samples from different parts of the field : 

Carbon 60.7 .59.25 8i.56 

Volatile Matter, 32.7 30.50 7.42 

Ash, 5.3 10.21 7.S0 

Svilphiir, 1.3 

100.0 9QM fl^.S7 
Specilic Gravity, 1.23 1.41 1.49 
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The first analysis (by SchEeffer) represents the coal at the Egypt shaft, 
the Beeond by Prof. Johnson, the outcrop at Farmersvillc, and the third, 
by she same, the Wilcox seam. Wilkes says, in his report to the U. S. 
Government, " The three upper seams of the bituminous coal are well 
adapted tor fnel, cooking, gas and oil. It is a shining and clear coal, re- 
sembling the best speeimene of Cumberland. It ignites easily and burns 
with a bright, clear combustion, and leaves a very little purplish grey 
ash. It swells and agglutinates, making a hollow tire."' " It yields a 
shining and very porous coke, and is an excellent eoal for making gas or 
for burning," " The dry or debittiminized eoal" exists in "but small 
quantities in the basin," and " contains less than one quarter of the vol- 
atile matter that the bituminous coal contains." 

The following analyses by Dr. Genth were made for the Survey, of 
epeeimens selected by myself three or four years ago from large heaps 
newly mined. 

Fixed Carbon, 63.28 70.48 

Yolatile Matter, 25.74 21.90 

Ash, 10.14 6.415 

Moisture, 0.84 1.16 

100.00 100.00 
Sulphur, i.35 1.02 

It will be seen that these are good coals ; they contain very small per- 
centage of sulphur, much less than many of the coals of Ohio and the 
West, Mhich are largely used in the reduction of iron ores. Tlie former 
analysis represents the Egypt coal and the latter that at the Gulf, the 
Gulf Bpeeimens being obtained within 15 feet of the surfaca. 

In regard to the value of the Chatham eoal for gas making, I have re- 
ceived the following testimony from the Messrs. Peters, of Portsmouth, as 
to the result of a trial in the gas works ot Norfolk and Portsmouth, of a 
lot rained some three years ago : " Tlieir (the Superintendents') reports 
are highly favorable to the Chatham coal, both as to the quality of the 
gaa produced and the quantity which a given amount of the coal yielded." 
And Mr. C. S, Allmaii, President of the Norfolk Gas Works, says : 
" Our Superintendent thinks it about equal to the best Clover Hill eoal, 
giving of 14 candle gas, 3f cubic feet per pound. I have no doubt that 
fresh mined lump would give mucli better results." 

A sample of a thin seam of coal, which was struck last year in Anson 
county, in Boggan'a Cut, gave, on analysis, (by Hanna), 
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Fixed Carbon, , 63.76 

Volatile, 23.13 

Ash, 3.i7 

Moisture, 9.95 

99.31 
Siilplmr, 0.75 

The seam exposed in the cut was only two or tiirce inches thick; bnt 
it represents the Chatham coal in itscontinnation south west ward. Theie 
have been no explorations here to determine whether larger seams exist. 

The lignite bed on Tar river, near Oxford, in Granville county, is the 
continuation of the Chatham coal formation in the opposite direction. 
The thickness of the seam is reported abont five or six inches; but no 
explorations have been made to ascertain either its horizontal or vertical 
extent. 

It is worth while to mention here also the Tjitutninows shales, which 
show themselves in so strong force above the coal in the Egypt section. 
Dr. Emmons estimated tho thickness of the oil-bearing strata at seventy 
feet, and pronounced them capable of yielding thirty per cent, of their 
weight in kerosene oil. So that here is an inexhaustible resource for fuel, 
over and above that furnished by the coal seams. 

The other coal in the valley uf Dan Kiver, is much less known ; but it 
was mined at Leaksville during the late war, and the coal acquired a very 
high reputation as a fuel. It is semi-bituminous. The thickness of the 
only seam explored at this point is about three feet. The longitudina! 
extent of this deposit is as great bs that of the Chatham beds, but it is 
probably narrower. As stated elsewhere, some recent openings by the 
Iron Company operating in Guilford, seems to show a succession of paral- 
lel beds more numerous and of greater thickness in places than those on 
Deep Eiver. These explorations were madefonr years ago, nearStokes- 
bnrg. Two analyses by Dr. Genth, of samples of difl'erent seams opened 
here gave, respectively, 75.96 and 76.56 per cent, of fixed carbon, 11.44 
and 13.56 per cent, of ash, the volatile matter being about 12 per cent, in 
each. The developmentof these deposits is amatterof sufficient interest 
to the state to justify an exploration of the whole length of both these 
coal areas; and the diamond drill offers a ready and cheap means of 
tracing out the boundarieB and ascertaining accurately the depth, thick 
nesa, and all the conditions which will determine their value. And I do 
not think a few thousand dollars oonld be more profitably expended. 
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This mineral is quite widely distributed in jSforth Curolina, Ijuth in the 
Hnroniaii and Laiireutian formations. There are very fine hand speci- 
mens in the Museum from a number of counties, Person, Yanuey, Ca- 
tawba, Cleavelaiul, Burke and others; and thore are beds of a more or 
loss impure, slaty and earthy variety, in several sections of the State, the 
principal of whiuh are two: one in Gaston, Lincoln and Catawba, as a 
constant associate of the argillaceous and talcose slates and shales which 
belong to the Kind's Mountain slates; and the other in Wake county. 
The former may be seen at various points crossing the public roads and 
cropping out in the gullies. At Sigmond's, not far from Catawba Station 
in Catawba county, the bed was opened many years ago, and several bar- 
rels mined ; and within the last year or two a considerable amount of 
trenching and exploration has been made, and several parallel beds are 
reported, three feet and more in tliickneas. In Cleaveland eonnty there 
are several outcrops also, of a thin seam of a few inches ; one of them is 
near McBrier's Spring, 

But the Wake county beds are the most extensive, as well as the best 
known grapjiite beds in tlie State. They extend in a northeast and south- 
w^t direction for a distance of sixteen or eigliteen miles, passing two and 
a half miles wept of Raleigh. There are two beds apparently, forming a 
sharp antichinal. The thickness is two to three, and occasionally four, 
feet. Tlie eastern (and longitudinally the most extensive) bed is nearly 
vertical, dipping cometimes east, but mostly v.est, at an angle of 70° to 
90" ; it was opened at a number of points many years ago, and is wrought 
to a eonHderable extent at present. It is a bed of quartzitic and talco- 
argiilaceous slates and shales, wliich are more or less graphitic — from, 
about twenty or thirty to sixty per cent. 

A large bed of a similar characier is reported from Alleghany county, 
and a sample sent, which shows 12,3S per cent, of graphite. 

Many of the Archman gneisses of the middle and western regions of 
the state contain graphite, along with, or replacing the mica. Speci- 
mens of this description may be seen in the Museum from Forsythe, 
Ashe and other eoiiotles. 

Crystallized graphite like that at Ticondcroga, N". Y., is rare in this 
state, althongh there are a few (small) such specimens in the Museum, 
from different localities, 

Kaolik, Fire Clay, &C. 

From what has been said under the head of genera! geology, it will be 
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readily iiifen-ed that there must ha an abundance of elay of all sorts In 
the state. The vast Tertiary and Quaternary tracts of the eastern section 
abunnd in beds of potter's clay, lire elay, &a. And among the older for- 
mations also, are nniiierOHS seams and beds of kaolin resulting from the 
decomposition of the felspathic rouks. One of the largest of these beds 
is found near Greensboro, a few miles south. It is white and fine — 
grained and is reported to cover several acres; and other smaller bods of 
the same region are represented in the Museum. One of these on a par- 
tial analysis, gives 83 per cent of silica, the residue being mostly ahimina. 
Another sample of the same sort, a white, almost impalpable dust, from 
Johnston county, near Clayton, give silica 67 per cent. Both of these 
and many other specimens, from a number of counties, Chatham, Wake, 
Guilford, &c., have the appearance of what is called sometimes '■ moun- 
tain meal." Other specimens of verj' line hydrows silicates are often 
brought to the Museum for meerechanm. One of these, from Burke 
county, gave water 15.9 per cent,, alumina 44, magnesia 3.8. 

The following analysts of clays were made for the Survey by Dr. 
Genth and Mr. Chatard, his assistant : 

Silicic Acid and Quartz,.... .... 5fi.63 60.93 72.25 86.47 

Alumina , 2S.22 26.58 11.28 ) , ^„ 

Sesquioside of Iron, 5.93 1.71 3.62 \ ^'''^ 

Magnesia, 0.00 0.35 1.15 0.47 

Lime, 0.30 0.99 0.00 0.17 

Water, 10.92 9.44 11.10 6.16 

The first is from Harnett county, and represents a large bed of fine, 
purplish clay, at Spout Spring on the Western Railroad. The second is 
from a bed said to be large, near Shoe Heel Depot, Robeson county ; fine 
and white. The other two are from a bed of fine whitish, ashcolored 
clay, caljed Dirt-eater's Clay, on Major Blount's farm, in Lenoir county. 

Under this head may be placed the beds of argillite, or pyrophyjjite 
s\-i\.e,~agalmatoUte, in the southwest corner of Chatham. This is a 
large deposit belonging to the Huronian series, which has a quite extensive 
range; occurring in Montgomery and other parts of Chatham. It is 
popularly called soapstone, and has the soapy feel of that mineral, but 
contains only 3.02 per cent, of magnesia. This substance has been an 
article of trade to New York, on a large scale and for many years. It 
is used in the manufacture of paper, — wall-paper especially, soaps, cos- 
metics, pencils, &e., and for various adulterations. 
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Soap STONE. 

This is a very common mineral in North Carolina, both in the form of 
the impure, greenish, massive, or slatj' rock, (potstono), used for grave 
stones, and for chimney and furnace hearths and linings, and in the form 
of a pure massive white stcatyte. The most extensile beds of this min- 
eral are found in Cherokee and Maeon, in immediate association with the 
marble range previously described, and accompanying it throughout its 
whole extent, on Nantehaleh Hiver, Yalley River and Notteley. An 
analysis of this rock, as it occnrs at Jarrett'a, on Nantehaleh, gave 23.71 
per cent, of magncaia, which is about the percentage for pyrallolite. The 
variety rensselaerite is found in Poreythe county, and probably also in the 
south mountains, in Burke county. 

Serpentine. 

This mineral is found in large masses in many portions of the state. A 
noted locality in Wako county, was long ago described by Dr. Mitchell, 
The finest beds of it are those near Patterson, in Caldwell county. It ia 
dark, almost black, and fine-grained, and polishes well. It is beautifully 
seamed with minute veinlets of amianthus. Serpentine of fine quality, 
sometimes approaching precious serpentine, is found in the chrysolite 
beds of the west, as a result of their alteration, 



This is one of the commonest associates also of the chrysolite beds just 
mentioned, and it occurs also quite widely in the Lanrentiaii rocks of the 
middle and western parts of the state. One of the best known localities 
in the state, is that near Bakersville, in Mitchell county ; in fact it occurs 
in two or three places in that vicinity. It is long, fibrons, white and 
readily reduced to a pulp, or mass of fine lint. An equally fine article is 
brought from the Bonthern part of Jackson county. It is also found near 
Tryon mountain, in Polk county. Another well known locality ie in 
Caldwell county, near the Baker mine. This is associated, like many 
others, with a serpentine rock. Specimens have been brought to 
the Museum also from Aehe county, and from Yancey. There is consid- 
erable inquiry for this mineral from various quarters, for sundry new uses 
and manufactures, and it is likely to become very soon an article of com- 
merce of considerable value. 
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COEHNDtM. 



Attention lias been called in another connection to the emery beds asso- 
ciated with the Guildford range of iron ores ; and an analysis by Gentb 
was given. But the region to which attention has been of late largely 
drawn ae a source of emery, or cornndum proper, lies west of the Elne 
Ridge ; and as elsewhere pointed out, it is there associated with thechry- 
Bolyte beds throughout the whole of their extent, so far as any examina- 
tion has been made. The richest localities however, thus far discovered, 
are found in Macon county, near Franklin, and in Clay county on Buck 
Creek. For a fuller aceonnt of these localities, see the paper of Mr. 
Smith in the appendix. This gentleman also calls attention to other 
localities in this range, and Dr. Genth has published an elaborate paper 
on the associated minerals of the whole series of chrysolyte beds ; Prof. 
Shopard also, and Dr. J. Lawrence Smith have published interesting in- 
vestigations on the same snhjeet. There are in the Museum epeciiiiens 
from eevera! other places, one in the Bouthern e.xtreinity of Jackson 
county, south of the Blue Kidgo, another on Ivy River in Madison 
county, where I procured very handsome specimens in 1867, and a third 
1^ miles from Bakersville, within 200 yards of the asbestos above de- 
scribed, at which point, in company with Mr. Irby, I found several spec- 
imens last fall. There are also hexagonal crystals of cornndum in the 
Museum, from Crowder's Mountain in Gaston county, and some large 
sized ones from Foraythe. A friend has lately written me from Iredell, 
that he has some crystals found in that section. So that it is evidently a 
mineral of very wide distribution in the state. 



The mining of this mineral is a eomparativeiy new industry in North 
Carolina, having been inaugurated only 4 or 5 years ago. And it is Still 
chiefly limited to some half a dozen counties, mostly beyond the Blue 
Ridge. The marketable mica is obtained from the great ledges (veins!) 
of very coarse granite, elsewhere described, which characterize the middle 
region of the mountain plateau, a little southeastward of, and parallel to 
the great hornblendic and chrysolytic ranges described in a previous chap- 
ter. The most noted localities are in Mitehel! and Yancey, on the waters 
of tlie Nolechneky, between the Black Mountain and the Roan. In this 
basin are a great many enormous ledges of the granite above referred to, 
and scores of mines have been opened within a few years, some of which 
have proved very profitable. The mineral is taken out in large lumps 
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(rade crystals), of 30 or 50 pounds weight up to several hundred, and 
even a thonsand oecaBioiially. These are readily fissile into laminfe of 
any desired thickness; and sheets aresometimes found three feet in diame- 
ter and upwards, and will often cut 16 by 20 inches. The most eomiiion 
sizes however, are much BtnalJer, ranging from 3 by 8 inches to 4 by 6, 
occasionally a little larger. Last September, I saw in one heap, about 
200 tons of rough mica, that had jnat been quarried from a pit near Ba- 
kersville. The mica nodules are aceurnulated along certain planes or 
ranges in a quartz, or felspar, or quartz felspar matrix. A large propor- 
tion of the mineral obtained is rejected, either on account of a want of 
transparency, or because it is gnarled, the plates being bo interlocked se 
not to be separable. 

The largest business in this line has been carried on by Messrs. Heap and 
Clapp, near Bakersville, who have opened and operated several mines. 
Mr. Irby also has operated quite largoiy in the same neigbborliood. Mr. 
D. G. Ray, however, was one of the earliest in the new enterprise. He 
opened an extensive and very profitable mine on the northern slope of 
the Black Mountain, within two miles of Burnsville. Other mines have 
been and are now operated in Haywood, on Hichland Creek for example, 
and in Jackson and Macon at several points. In Ashe county also are a 
number of mines, near Jefferson. Wilkes county on this side of the Blue 
Ridge, and Burke, Cleavela7id and Catawba have entered to some extent 
into the mica-getting business. And if the market were sufficient, alarge 
number of other counties could contribute to its supply. I beMeve there 
are no larger sheets obtained anywhere, not even in Siberia, than in the 
mountains of this state, and no finer qualities ; and probably nowhere has 
the busiuess received so great a development. The largest and finest 
sheets seen at Vienna, were from the Ray Mine, Yancey county. 

There is a point of great interest connected with the history of miea- 
mining in this State, which it is worth while to refer to in this connection. 
This industry is not really new here, it is o::ly revived. The present 
shafts and tunnels arc continually cutting into ancient shafts and tunnels ; 
and hundreds of spurs and ridges of the mountains, all over Mitchell 
county (especially), are found to be honey-combed with ancient workings 
of great extent, of which no one knows the date or history. In 1S68 m)' 
atter;tion was first called to the existence of old " mine holes," as they are 
called, in the region. Being invited to visit some old Spanish silver mines 
a few miles southwest of Bakersville, I found, as stated in the report for 
1868,- a dozen or more " open pits forty to fifty feet wide, by seventy-five 
to one hundred long, filled up to fifteen or twenty feet of depth, disposed 
along the sloping crest of a long terminal ridge or spur of a neighboring 
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mountain. The excavated earth was piled in huge heaps about the mar- 
gins of the pits, and the whole overgrown with the heaviest forest trees, 
oaks and chestnut, some of them three feet and more in diameter, and 
some of the largest belonging to a former generation of forest growth, 
fallen and decayed ; facts, which indicate a minimum of not less than three 
hnndred years." I added the remark as to the probable origin of these 
pits, " There ia no appearance of a mineral vein and no clue to the object 
of these extensive works, uu3ess it was toobtain'the large plates of mica, 
or crystals of kyanite, both of which abound in the coarse granite rock," 
about two years afterwards in a conversation with Col. Whittlesey, and 
subsequently in numerous publications on the subject of the mounds of 
the northwest, I learned that mica was of common occurrence in the 
tumuli of the Mound Builders, among the utensils and ornaments which 
eneh rude people are in the habit of inhuming witli their dead owners. 
And upon further inquiry I aecertained that cut forms, similar to those 
found in the mounds were occasionally discovered among the rubbish and 
refuse heaps about, and in the old pits. These circumstances revealed un- 
mistakably thi purpose and the date of these works, and showed them tOr 
be eotemporary with the extensive copper mining operations of Lake 
Superior. 

Since the development of mica-mining on a large scale in Mitchell and' 
the adjoining counties, it has been ascertained that there are hundreds of 
old pits and connecting tunnels among the spurs and knobs and ridges of 
this rugged region ; and there remains no doubt that mining was carried 
on here for ages, and in a very systematic and skillful way ; for among all 
the scores of mines recently opened, I am informed that scarcely one has 
turned out profitably which did not follow the old workings, and strike 
the ledges wrought by those ancient miners. The pits are always open 
" diggings," never regular shafts ; and the earth and debris often amounts 
to enormous heaps. 

One of the most profitable of all the modern mines, (on Cane Creek),, 
is one which is marked by the greatest of the old excavations and the 
largest earth heaps about its margins, in the whole region, showing that 
this was the richest of the ancient diggings. The tunnels are notable as 
being much smaller than such workings in modern mining, being gen- 
erally only three to three and a half feet in height and considerabiy less 
in width. Some of these tunnels have been followed for fifty and a hun- 
dred feet and upwards. It is asserted by tbe miners that distinct tool- 
marks are often found along tbe walls of these tunnels, resembling the 
stroke of a pick or chisel. It is also noticed that the best parts of the 
veins were often abandoned by the old workers, evidently on account of 
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the hardness of the roct; they do not seem to have been able to pene- 
trate the nnweathered and more solid portions of the ledges in any case, 
a circumstance which shows the inferiority of their tools. 

Ae to the uses to which this mineral is pnt, the principal one seems to 
be to furnish windows for parlor stoves. But it is also manufactured into 
lamp-chimneys and shades, and it is also latterly used, to some extent, 
already, as among the ancients, for purposes of personal ornaments of 
women— another illuBtfation of the periodicity of fashions. The me- 
chanical uses are multiplying, so that ere long the demand will no donbt 
overtake the supply, and when that happens, a large field of profitable 
industry will be open to many counties of the State. 

Building S-roNEs, 

From what has been said under the head of general geology, it will be 
apparent tliat there exists the greatest abundance of material for archi- 
tectural and engineering uses, over a iarge part of the state. Granite 
and gneiss are among the commonest rocks throughout its whole length, 
except in the coastward region, where it is overlaid by the Tertiary and 
Cretaceous beds. And the sandstones of the Triassic, red and gray, as 
well as those of the Huronian, are available over considerable areas ; 
while the shell-limestones of the Eocene furnish a very fair building ma- 
terial to the sandy and alluvial coast region ; and the crystalline limestones 
and marbles of the west supply an ornamental building stone of great 
variety and beauty. 

Gramies.—The capitol is built of the light colored gray gneiss which 
is so abundant in the Lanrentian formation of the state, and in the Peni- 
tentiary, which is in process of building, the same material is used. An 
analysis by Mr. Hanna shows the composition of this rock. It is as fol- 
-lows : 

Silica, 69.2S 

Alumina, 17.44 

Sesquioxide of Iron, 1.08 

Protoxide of Iron,. 1.22 

Manganese Oside, O.IS 

Xime, 2.30 

0.27 



Soda, 3.64 
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Tt will be noted that felspar is the predominant element, and that this 
belongs mainly to the soda section, — probably oligoelase. The rock is 
evidently capable of reeisting the action of the climate indefinitely, as 
there is no visible effect of erosion, in the case of the capitol, in 40 years. 
Other qnarricB have been opened in the neighborhood of Raleigh, ia 
which the gneiss shows the same general characteristics, with differences 
of color, grain, &c. The Henderson Quarry, in Granville county, furn- 
ishes a harder'and more quartzose rock, of a darker gray color. There 
are several quarries as far east as Edgecombe and Wilson, near the Wil- 
mington and Weldon Railroad. The former of these was used for the 
foundation courses of the U, S. Post Office in Raleigh, and likewise in 
various strnctures along the railroad. It is of a slightly greenish-gray 
color, quite hard, and doubtless durable. 

A fine light colored feldepathic granite, specked with a small per- 
centage of black mica, is quarried in Warren county. Extensive quarries 
hauo been wrought also near Salisbury, at Dunn's Mountain. And re- 
cently a very light colored, almost white granite ia obtained from the 
same locahty, and has been adopted for the superstructure of the post 
office building already mentioned. It is a beautiful stone, of fine and 
uniform grain, dresses well an J resembles marble at a little distance. It 
is marred by the occurrence in certain parts of the mass, of minute oeto- 
hedra! crystals of magnetite, which under the action of the lime of the 
cement, gives it a slight ferruginous stain in patches ; but it is not probable 
that'they will affect the durability of the stjne. This is a true granite, 
and the ledge is of great extent. The predominant ingredient here ;.lso 
is feldspar, partly, at least, of the soda section. A very coarao porphy- 
ritic granite with large crystals of orthocloae, has been mentioned else- 
where as ccmmon along the western side of the central granite belt, pass- 
ing a few miles west of Salisbury, across the southern end of Iredell 
coimty, and reappearing in large force on Long Creek, in the middle of 
Gaston. In places this is a good building atone, while in others, aa the 
first named locality, it weathers too readily. A granite of the same gen- 
eral description, that ia, coarse and porphyritic, occurs on the lower 
Yadkin (Pedee), in Richmond and Anson. This is of a slightly greenish 
color, contains oligoclaae or albite instead of orthoeJaao, at least iu part, 
and forma a very fine and durable building stone. Quarries have been 
opened in many places in the gnoiaa and granite ledges of the piedmont 
and mountain sections, more especially along the railroads where auch 
material is in demand for various engineering strueturee. The mountain- 
ous ledges of porphyroidal gneiss (augen-gaeiss), heretofore described, so 
abundant and conspicuous in Henderson county, about Flat Rock, Heu- 
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dei'sonville and Hickory Nut Gapj in Hickory Nat Momitma, McDowell 
county, in the epiirs of t!ie Bine Ridgo, among the head waters of the 
Catawba, and again on the turnpike road, just below Blowing Rock, in 
CaldweU county, furnish nnriierons (jaarries of a very good bailding etone. 
There are also very notable, baro ledges of light gray granite of great ex- 
tent, near Mt. Airy, in Sarry county. But it would be tedious and need- 
less to particularize, as granite and gneiss are everywhere. 

Sandstone. — The Kod or Bro^vn Sandstone of the Triassie has been: 
already described, and its extent andgeneral characteristics indicated. It 
is found in two tracts, — narrow zones, one lying along the valley of Dan 
River, tiear and almost parallel to the northern boundary of the State, ae 
may be seen by reference to the map. The other lies in a northeast and 
Boutiiweat direction, nearly across the eastern side of the middle division 
of the State. A considerable part of tliis formation consists of sand- 
stone — red, gray and rarionsly colored, and of various grain and textnre. 
Those aiford many quarries of fine building stone. One of the best yet 
opened is near Wadesboro, in Anson county. It is retldj'eh brown to buff 
colored, and of fine and very tmiform grain. I have seen nothing from 
Portland, Conn., or on Fifth Avenue, superior to it. Quarries have been 
long opened in most of the other counties along the line of its outcrops ; 
in Chatham, for example, near Egypt, above and below, on tlie river aTid 
on the railroad. Other quarries of note are fonnd on the North Carolina 
Kailroad, near Durham, in Orange. Stone from this locality has been 
long used for building in Ealeigh. Two specimens examined lately witlt 
reference to constitution and probable durability, showed that the cement- 
ing materia! of the quartz sand consisted mainly of iron oxide and clay, 
each about four and a half per cent, in one, which is of a dark-reddish 
brown color, and two per cent, in the other, wliich is light gray. The 
former also contained one and three-quarter per cent, of lime, an equal 
quantity of magnesia, and eight-tenths per cent, of soluble silica ; the lat- 
ter respectively three-quarters and nine-tenths per cent, of the same sub- 
stances. These, however, did not appear to have much cementing effect. 
The samples were taken from large blocks, fresh from the quarries, and may 
be regarded as giving a fair representation of these sand-stones, in their 
genera! character. 

Marble. As elsewliere stated, there are several ranges of beds of 
crystalline limestone in the middle and western regions. The first be- 
longing to the King's Mountain belt, contains so far as yet known, very 
little marble, that may be considered as available for the purposes of orna- 
mental architecture, or regarded as bettor than other common building 
stones. In the extreme west, however; in Macon and Cherokee, the 
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limestone range, both on Nantehaleh and Valley River, contains beds of 
very fine marble of various colors, white, pink {or ilcsh-colored), black, 
gray, drab and mottled. It is capable of a very tins polish, and will one 
day, (when the difficnities of transportation shall be overcome), acquire a 
liigh value in architecture, as well as in other ornamental arts. In this 
kst connection some of the serpentine beds may be mentioned as likely 
to eume into use, and so to acquire a market value. 

MiLLBTONE AND GkINDSTOSE GkITS, &G. 

The sandstone jnst described are, in many places, well adapted to the 
purposes of grindstones, and during the war, while the foreign supply 
was cut oif, they were largely so used. The Anson connty qnarries 
furnish a very line grindstone and whetstone grit. 

The cotigloraeratea of the Triassic series, which are associated with and 
replace the sandstones above mentioned have been long and widely used 
for millstones. They have been principally obtained from Moore county, 
on McLenuan's Creek, where they are obtained of excellent quality; and 
they have been distributed from this point, over a large number of the 
intervening counties, to the Blue Biidge, Some of these stones have been 
in use for 50 yearsj and they are oceasionally found to be nearly equal 
to the French bubr-stone. 

The coarse porphyroida! granites and gneisses which are scattered over 
so large a part of the State, are however the most common material for 
mill-slones. And in the eastern section, the shell rock is often partly or 
wholly silictfied, forming a sort of buhr-stone, as in Georgia, and is well 
adapted to the same uses. In Madison county, in the Huronian slates on 
L'iiirel Eiver, there is an irregularly laminated whitish quartz, occurring 
in large veins, which is used for millstones, which are reported to be a 
good substitute for buhr-stone. 

Whetstone. Among the silieious argillyles so abnndant in the Hu- 
ronian strata, there are frequent ;beds of novacnlite or whetstone. One 
of the best localities is a few miles west of Chapel Hill, from which 
these stones have been carried in all directions. Other quarries are found 
in Person county, near Eoxboro, in Anson, not far from Wadesboro, in 
Montgomery and adjoii.ing counties, on the great Huronian belt, and in 
fact almost every section of the State iias its own quarries, which either 
do or might sapply the local demand, at least in part, and as to articles of 
the commoner grades. 
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Diamond. 

Dr. Genth has given all that is known on the subject of the occurrence 
of dianionds in North Carolina on p. 57 of the Appeodix. All the epe- 
cimens hitherto found, were discovered by accident, and in washing for 
gold, DonhtlesH an intelligent search, by pereoiis trained to reeognizo 
the gem in the rough state would have brought to light scores ot them. 
in the extensive gold diggings of the state. 

Agate. 

Koiigh speeimeuB of thia form of quarts are very common, for ex- 
ample, in CaharruB, near Harrisburg and near Concord, and in Mecklen- 
burg; and oecaaionaliy s handsome gem has been found amongst them ; 
but a year or two ago some very fine epeuinveiia of moss-agate were dis- 
covered near Hillsboro, which were at last accounts in the hands of Coh 
Whitford. 

Ol-AL. 

A number of gema of this species have been found., in tlje atatD. 
Within the last twelve months a large cumber have been picked up in 
Concord, Cabarrus county, some of them of much beauty and high market 
valne. 

SECTION V. MISCELLANEO'JS. 

Mineral Waters. 

Both Chalybeate and Snlphttr waters are of common occnrrence in the 
tate and in all eectiona of it, the former eminently so. Ahnn waters 
are alao of frequent occnrrence. In the eastern section, the abundance 
of peat and muck iusurea the prevalence of carbonated waters, which 
are continually dissolving the iron oxidea from the ferruginous Quater- 
nary eartha, and in their issue in epHngs at the foot of the slopes and in 
the ravines, thoy come charged with thia element, which is deposited in 
a floeeulent ochreous precipitate, along the conrse of the streams. In the 
granitic and slaty regions of the middle and west, the presence of i'OQ 
and alum is due to the decomposition of the iron pyrites, so widely dif- 
fused in the gneisses, granites and slates. 
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Many of the springe of these sections have become noted places of 
resort. 

No general iuveetigatioQ of the subject has been yet attempted, and bo 
no general dieciission will be entered on here. Ent a great many partial 
aoalyeea Iieve been made, of waters from every section, of which a few 
examples will be given. 

The figuree represent the nnmber of grains of the diiferent substances 
found in a United States standard gallon. 



Organic and Vol. Matter, 5.16 5.79 1.23 1.7& 1.02 3,95 1.23 

Silicic Acid, 1.65 3.76 0.63 1.60 2.10 1.01 1.15 

Oxide of Iron, 1 0.60 1 0.11 

Alumina, | 0.18 j 0.11 

Lime, 4.80 1.17 0.49 1.72 1.63 1.74 0.19 

Magnesia, 0.49 0.06 0.12 0.25 0.42 0.75 0.10 

Soda, 0.27 1.09 0.89 

Sulphnric Acid, 0.25 1.23 0.12 0.74 0.12 0.40 0.08 

Chlorine, 0.92 0.18 0.37 0.37 0.42 2.62 0.17 

Carbonic Acid, 23.40 32.22 krge. (-.82 0.54 

Phosphoric Acid 1.00 

Solid Matter, 17.07 13.05 3.69 7.69 6.75 12.70 4.03* 

No. 1 is the famous '■ Alum Spring," Onslow county, described on page 
13. The water issues, clear and strong, from an aperture in the limestone 
of about the diameter of a flonr barrel, and discharges, at a rough esti- 
mate, 2,000 gallons per minute. There is a decided smell of sulphur in 
the air about the spring, discernible at the distance of several rods ; but 
this ingredient, being in gaseous form, is evanescent, and hence does not 
appear in the analysis. There is a oehreous precipitate for some distance 
along the brook beJow. 

No. 2 is a similar spring, not so large, but still very bold and copious, 
situated some four miles north of Washington, known as " Oowhead 
Spring." The temperature is 60°. This also gives an iron precipitate. 

No. 3 Js one mile above Morganton, on the railroad. 

No. 4 is called "Glen Alpine Spring," some ten miles south of Mor- 
ganton, in the South Mountains. 

No. 5 is a spring near Greensboro, analyzed for Dr. Duffy. 



•Add .21 grain of sulphur, in the form of sulphides. 
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No. 6 is a well at Thomas vOIq, (of Mr. Thomas). Tliia is notable as 
eontaining a grain of phosphoric aeid to tlie gallon. The analysis also 
showed minute quantities of nitric acid and of the sulphides. The 
presence of these substances furnishes ground of suspicion of contamina- 
tion. 

No. 7 is from Warrenton, annlyaed at the request of the mayor. It ia 
a sulphur water, otherwise very pvire, eontaining only four grains of solid 
matter to the gallon. 

It will be observed that the amount of solid matter does not reach 
twenty grains in any of those samples, all of which are popularly con- 
sidered mineral waters. But an ordinary potable water may, and often 
does, contain even more than that amount. Some of the wells of Raleigh 
contain much more. A few examples will show the range of solid mat- 
ters in drinkable waters, in grains per gallon : 

Cochitnate, Boston, 3,11 

Oroton, New Tork, 4.78 

Eidgewood, Brooklyn, 3.92 

Fairmount, Philadelphia, 3.50 

Lake Michigan, Chicago, 6.68 

Genesee River, Rochester, 13.25 

Thames, London, 18.50 

Kent, " 26.50 

Seine, Paris, 8.83 

Rhine, Basle, 11.80 

Loch Katrine, Glasgow, 2.30 

Distilled Water, 0.10 

Absolutely pure water is unknown, outside of the laboratory of the 
chemist. 

No spring, or well, or lake water is pure. And it is generally consid- 
ered that a certain (small) per centage of mineral matter improves not 
only the taste, but the wholesomeness, of drinking water. Lime carbon- 
ate, one of the most common impurities, does not impair its healthfulness, 
until the quantity passes twelve or fifteen grains, but sulphate of lime, 
magnesia salts, and whatever communicates permanent hardness to 
waters, are reckoned injurious, even when existing in small proportions. 
Organic matter is commonly set down as injurious, if found in quantities 
above one grain to the gallon. 

But whether a larger proportion is hurtful, depends altogether on the 
nature and (especially) the source of it. If derived from the putrid de- 
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composition of vegetable, or (especially) animal matter, it is iDJnriona in 
all proportions ; but the brown liumous acids, from peat and muck beds, 
do not seem to be deleterious even when amonnting to saturation. Sea- 
going vessels are said to prefer the brown, wine-colored waters of tho 
Dismal Swamp and other eiich peaty waters of the coast. 

Suspended matters in drinking water are usually unwholesome, and a 
frequent source of disease. 

Nitric acid, ammonia, phosphoric acid and chlorine are commonly in 
dications of pollution, especially the three last named, and waters so con- 
taminated are dangerous to health. The greatest total amount of solid 
matter per gallon in potable waters should not exceed 30, or at most, 40 
grains; the carbonate of lime should not constitute more than one third 
of that ; the organic matter should not pass one grain, and sulphate of 
lime and magnesia salts should be absent, or if present, only in minute 
quantities. 

Lake and River waters are generally purer than that from spring and 
wells, and for obvious reasons. All waters come from the ocean by evapo- 
ration, and fall in the form of rain in a state of comparative purity, ab- 
sorbing from the atmosphere, besides the gases of which it is composed, 
the animal, vegetable and mineral dust which floats every where in it, 
and also a minnte portion of ammonia, nitric acid, and other matters (sub 
phurons acid, &c.), thrown into it by the combustion of coal, ifec. A part 
of this water, after reaching the surface of the earth, passes directly into the 
rivers and lakes ; another portion penetrates the crevices of the rocks, or 
theporons earth, and makes its way, by a slow underground circulation, 
to tho sources of springs, or is tapped by welis, and so comes to the air 
again, charged with whatever soluble mineral matters there may have 
been in the rocks and earths through which it has percolated, so that the 
character of the water so issuing, ia determined by that of the rocks. 
Other things being equal, the water is purer ia regions characterized by 
the older, crystalline formations, granites, gneisses, &c. 

Mineral waters are simply those which contain either an excess of those 
mineral matters usually found in spring and well water, or (and more 
commonly) such rare substances as are supposed to have valuable medi- 
cinal properties. The following analyses will convey a general notion of 
the composition of such waters. It will be seen tJiat sea water is a most 
conspicuous example of mineral water. 

grs. pr. gal. 

Ocean Water, 2,408.00 

Dead Sea " 13,488.10 
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SaltLake " 15,203.00 

Congress Spring, Saratoga, 700,89 

U. S. " " 331.84 

Spouting Well, " 991.55 

Balleton Artesian Well, Baliaton, 1,233.25 

Greenbrier White Sulphur Springs, Va 16.iJl 

lloekbridge Alum, Va., 5.85 

Buffalo Springs, Va., 98.38 

Warm Springe, N. C, 9.81 

Hot Springs, Ark., 8.50 

Vichj', France, 38.99 

Kiseingen, Germany, , 65.52 

Louisville Artesian Well, (3,086 feet deep), 113.96 

Charieston '■ ■' (1,250 feet deep), 16.96 

The waters of some of the public wells of the city of Newbern have 
been analyzed, at the request of Col, J, D. Wbitford, and the result is 
given below, as fiiruiehing a fair example of the potable waters of the 
seaboard region : 



Silica, 7.87 4.43 -5.42 9.16 6.93 3.79 0.69 

Organic Matter, 5.07 9.33 2.68 7.05 3.67 1.34 1.85 

Alumina, 0.29 0.46 0.29 trace 0.17 0.36 0.01 

Oxide of Iron, 0.29 0.29 0.58 trace 0.64 0.11 0.01 

Lime, 4.08 8.22 1.51 6.12 2.04 3.26 0.47 

Magnesia, 0.93 0.58 0.64 1.22 0.64 0.64 O.U 

Sodium, 2.68 7.75 2.39 7.75 2.09 3.03 0.38 

Fhosphoric Acid, trace trace 0.17 0.17 0.17 0.51 0.15 

Sulphuric Acid, 0.93 2.21 0.47 2.63 0.68 0.64 

Chlorine, 2.79 5.83 trace 0.81 trace trace 0.30 

Solid Matter, 24.93 39.10 14.14 34.95 16.93 13.67 3.97 

Depth, (in feet), 37 15* 15* 69 15» 22 

Temperature, 63° 68° 67" 69° 68° 55°** 



•Not more than 16 feet. 
•*Temperatnre taken in Janiaarj. 
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No. 1 ia from the Whiteburat pump. 

No. 2 is from Manly's pump. 

No. 3 is from the Gildersleev^e pump. 

No. 4 ie from the Episcopal Church pump. 

No. 5 is from the Lane pnmp. 

No. 6 is from H. J. B. Clark's, 9 milea from Newbera. 

No. 7 is from T. S, Howard's, 1^ miles north of Newbero, 

It will he obeerved that the solid matter about reaches the limit of pota- 
bility in two cases. These are the second and fourth. And it will also he 
obserbed that much of the excess in buth cases is common salt, (chlorine 
and sodium), which exists in much greater proportion in these wells 
tlian in any of the others. This is explained by tlie fact that they both 
penetrate to a level below the surface of the Neuso River, whose waters 
are brackish, and the former is only 200 feet distant from it. These 
waters also contain a larger proportion of lime and organic matter than 
the others. Their temperature is also highest, indicating a more direct 
communication with waters having the surface temperature, so that 
they cannot bo recommended as wholesome drinking water, althongh 
they are within the allowed limits of potability. The quantity of silica 
found in all these waters is very considerable ; but there is nothing 
specially injurious to health in this mineral, beyond the fact that it is so 
much added adid matter. The organic matter is also large in all of the 
samples, and in several of them, notably so. The Whitehiirst, for ex- 
ample, comes next to the Episcopal Church well in this respect. This is 
doubtless due to the source of the water, which is to be sought in the 
peaty swamps and rivers further inland, from which these waters are de- 
rived through their communieation with the subterraneous streams. A 
considerable additional part of the solid matter of this water is evidently 
derived from the river, as indicated by the large proportion of chlorine, 
sodium and magnesia. The temperature of this weli shows, however, 
as well as its structure, that the main sources of its supplies are distant 
and deep, — that they arc a part of the subterraneous circulation peculiar 
to this section, and arising from ita special geological features, esplajned 
elsewhere. 

Of course those wells are the safest sources of water for drinking and 
other domestic uses, which reach this underground circulation, provided 
of course they do not also communicate with brackish or other undrinka- 
ble waters. The shallower wells, ^ — those which stop short of this stra- 
tum, that is, which derive their supplies directly from the rainfall by per- 
colation through the superficial porous, sandy strata, which characterize 
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most of the eastern section, will ever be liable to pollution from variotia 
sonrcea; and the dangers of mch pollution are greater, and are contin- 
naJly augmenting, especially in cities, as the sewage and decaying animal 
and vegetable matters are continually descending, and will sooner or later 
reacii the sources of snch shallow wells. 

It will be noted that Nos. 3,4, 6 and 6 contain an appreciable amount 
of phosphoric acid, especially the last; this is always objectionable and 
euspicions, even in the smallest quantities. Nu. 7 is an exceptionally 
pure water. The following analyses of polluted and unwholesome 
waters are added, as an illustration of the effect of sewage and ma- 
nura heaps and other animal and vegetable filth, which, without proper 
sanitary precantions, will aceumiilate in all cities, and even about 
private houses. They are from the last Jonnial of the Royal Agricul- 
tural SoeiLty of England, and were made by Voelker. 

12 3 

Organic Matter, . 0.56 

Phosphoric Acid, ) 

Oxide of Iron and Alumina, f 

Phosphate of Lime, 0.42 

(Sulphate of Lime, 1.6.14 

Carbonate of Lime, 5.41 

Carbonate of Magnesia, 

Nitrate of Magnesia, 8.21 

Sulphate of Magnesia, 

Nitrate of Lime, 8.97 

Sulphate of Soda, 

Chloride of Sodium, 13.53 

Alkaline Carbonates, 2.72 

Silica, 0.8i 

Solid Matter, 58.80 70.84 218.26 

No, 1 was taken from a public pump in the suburbs of London. Dr. 
Y. found on inquiry that there was a burial ground in the vicinity, and 
he had no doubt that the drainage from thence reached the well and 
rendered it " unwholesome and totally unfit for drinking purposes." 

No. 2 is a sample of water from a well used by a family that had been 
attacked by typhoid fever. Dr. V. says the sample is " contaminated 
with drainage products, which fully accounts for the outbreak of typhoid 
fever in the family." 



1.56 


2.68 


0.98 


0.17 




0.95 


20.67 


96.71 


11.21 




12.81 




0.19 


13.93 




34.83 




3.96 


20.44 


45.36 


1.58 


17.86 


1.40 


1.82 
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No. 3 is a sample of water from a well in Lincolnehire, that had proved 
fatal to two farm animals. Dr. V. to whom the euspected water was sent 
for analysis, eays that tlie wafer was (ree from smell, but was colored 
slightly yellow, and he adds, " nn questionably the water was charged 
with a large proportion of injurious organic impurities, and much con- 
taminated with saline and earthy compounds,, wliiuh were derived from 
yard drainage, sewage, or similar objectionable liquids. In consequence 
of these impurities the water was positiveiy poisonons and probably 
produced the death of the two beast;!." 

These cases are given, ont of hundreds, in order to fix attention npou a 
subject of the last importance, both to cities, and to individuals and to 
society at large, and this because it has been almost wholly neglected 
among ns, even in our largest towns and cities, whose death rates have 
doubtless often responded sadly to this public ignorance and private and 
official negligence. 

ME'lEOKITES. 

In addition to what Dr. Genth has said on this head, page 56 of the 
Appendix, I add the following. 

The Rockingham Meteorite, referred to by Dr. G., I obtained in 1866, 
from Mr. Peters, who fovind it a few years earlier, and who lived near 
the point where it was picked up. It was found in an old field which 
had not been cultivated for about 20 years, on the top of high hill 
{Smith's Mountain), and near the site of a former dwelling; sothatiti 
fall probably occurred within SO years. The mass is very compact and 
almost as hard as steel. The original weight was within one ounce of 
eleven pounds. It was coated with rust. Dr. Genth's analysis of a small 
fragment sent him, gave 

Iron, , 90.41 

Nickel and Cobalt, b.7-4 

Nickel, 0.33 ) 

Iron, 0.97 I Phosphide. 

Phosphorus, 0.14 ) 

Copper, 0.1 1 

He says : " It consists of a mixture of several Iron-Nickel alloys, in- 
termixed with phosphide of Nickel-Iron." " The iron contains besides, 
pyrites, and probably quartz, or a silicate in minute quantity." "This 
meteoric iron is undoubtedly one of the most interesting in existence." 
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He also notes the point that it contains chloride of iron, a anhstance 
rarely fonnd in meteorites. 

Dr. J. Lawrence Smith, for whom I was ahle with much difficulty to 
sever a larger fragment, also made a minute investigation of it. Hie 
analysis is as follows : 

Iron, 90.88 

Nickel, S.03 

Cobalt, 0.05 

Copper, 0.03 

Phoaphorus, 0,03 

The fragment analysed was selected so as to be " free from any schrei- 
borsitc visible to the eye." " Its specific gravity was 7.78." " Its striic- 
tnre is highly crystalline, and when polished and either heated or acted 
on by nitric acid, develops remarkably fine WidmanBtsetian figures with 
delicate markings on the inside of the figures." " I dieoovered some of 
the chloride of iron, enough to test its nature and leave a email fragment' 
that is now in the Garden of Plants, Paris." 

The Nash County Meteorite.— Oa May 14th, 1874, at 2^ P. M., there 
fell near Oastalia, in Nash county, a shower of meteorites. Dr. King has 
given me the particulars of the fall. He says there were " rumbling ex- 
plosions as of Arc arms in battle a few miles off, which continued for four 
minutes." Four fragments have been picked up, one of 12 pounds, one 
of 6, and two smaller, of between one and two pounds, which I was so 
fortunate as to obtain from the finders through their conrtesy and by 
favor of Hon. J. J. Davis. The specimens all have a thin black coating, 
and are of a light to dark gray color inside. 

Dr. Smith, to whom I forwarded a fragment, has made an analysis and 
report, from which I make the following abstract: " The principal cause 
of the dark color is doubtless the large amount of Nickeliferoas iron, and 
In the lighter portions there are some white spots of a mineral which is 
doubtless enstatite. The specific gravity is 3,061." The compositioa 
is as follows: 

Nickeliferous Iron, 15.21 

Earthy Minerals, 84.79 

The former is composed of 

Iron, 92.12 
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Nickel, 6.20 

Cobalt, 0.41 

The latter eonsiets of ''bronzite and olivine with email particles of 
auorthite, and it will besesn from thia etateraeiit that ita eotnposition is 
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107, 



le 9, for 4fl,OOD,000, read 46,000, 0(H),000. 
' 37, columu r,-a of Obi., lor IIJ, read IJ. 
' 3?, " " " tor 8, read 18. 

' 16, for 4,0.10,01)0, read 40,000,000. 
' —3, for Fohiated, read Foliated. 



the vertical and ovecliansEns cliffs on the Tui 
pike, ]uBt below Blowing Rock, In CaJda-all," and insert at'tlna 21, pi'^; 13), after ffl<w Rid-. 
Pago 137, line 13, for Ctiorite, read CWorite. 
" 16, for n, read In. 
" — 5, for hydra- read hjdro- 
■' — b, for TriosBic, read Trl assle. 
top, for p. 195, read 159. 



" aiT, line 36, for section II, read section nl. 

" 250, Una 6, for Spaniahred, read Spanlsli red. 

" 293, lino ao, for Bcetioa III, read section IV. 
AppendiK, page 1 i, line 3, tor Eioyra, read Eiogyra. 

Appendix, page 34, line 18 from bottom, strike out is, after ostrea aellieformlB. 
AppendiK, page 37, heading Callicardta, add Cardixim Bechei, Adams and Raeve. 
Appendix, page 105, line 3 from, bottom, for moles, read makes. 

In the map, at the beginning, there Is an obvious blunder in the marking an3 coloration of 
e section, Siwassee to CaUtia/m, at tbe Junction of tbe Huronian and Laurentian. 
Professor Conral wishes to add the following note to appendix A ; 

" I Lave inadverten ly given precedence to the name Ba^con, quoting Sycotypua as a 
ibgenua of the eame, but the latter has priority of date, and should stand for the genus 



while Susj/con repreeenl 
which, culminating In 
tains ; JJmya/» being . 
with spines ; whereas, 
of sphies. Such a nai 



its the subgenus Two well defined groups are met with In this genus, 
the MJoeone, contains no doubtful species as to which section it appe r 
ilways without a channel about the suture, and when armed, it is always 
the subgenus Sycotyp'us, has invariably a channel and tubercles in place: 
irked differ nee between the two sections might constitute two genera,, 
the arrangement in genus and subgcnns is quite as convenient, leaving the generic quostio- 
>e solved by the a 
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c 
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" " valley, 30 

" iron ores, 251 
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Cherokee iron ores, 268 
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Coal, ^ 149, 393 

Cobalt, 298 
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Conrad, Prof. T. A., 161, App. A 

Cope, Prof. E. D., 151, App. B 

Corundum, 399, App. D 

Costlier Iron Mine '. 955 

Cranberry Iron Mine, 964 

Cowhead Spring, Beaufort county, 307 

Cretaceous system, 117, 147 

Crowder's Mountain iron ores, 2B4 

ClirritucU county 13, 14 

Curtis, Dr. M. A., 101, 103 
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" " Water Power, 

Deep River, 

" " VaUey, 

" " Water Fow e r, 

Devonian System, 
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Elevations, of Mountains, &e., 43 ot seq. 

E!lc Knob Copper Mine, 37!* 

Elk River, 33 

Emmons, Dr. E., J33, 139, 133, 147, 148, 149, 150, 151, Ac. 

Eocene Formation, , , 149 

Eozic Age, 114 
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Geology, general, 
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Glacial Period, 119, 

Goat Island, 

Gold Mines, 

Granite, 

Graphite, 
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Guyot, Prof. A., 3a, 41- 



H 



Hanna,G. B., 

Happy Valley, 

Haw River, 

" " Water Power, . . 

Eeallh, statistics of , 
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Henry, Prof. Joseph, 

Hickory Nnt Gap, 

Hiwassee River, 
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Horse Power of Rivers, . . . 
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Hunt, Dr. T. 8., 
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Santelialeh lUvcr, 32 

" Valley, 21) 

Neiise Biver, 30 

" Valley, 81 

Nowberu, waters of, 311) 

New River 38, 8T 

' ' Valley, 30 

Ni kel, 393 

Noleehucky Rlvei', , , 33 

i\'otteley Biver to 33 



Opal, 

Open Ground Prairie Swamp, . . 

Ore Hill Iron Mine 

Ore Knob Copper J-'ine, 



Peat, 

Permiau System,... 
Plcimont, region, .. 

rigeon Elver, 

Pilot Mountain 

Plateaus, 

Flatlmim, 

Pleasant Gardens, . . 

Pocoslna,. 

Population, 

Prairies, 

Products, 

Profiles, railroiid,... 
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ary formation, - 10, 118, \^S 



Kaiutall, , 39, 81 

Recent formation, 15il 

Rivorf , 9, 31 

" horse powers of, 40 

Roan Mountain, 25, 3T 

Roanoke Biver, 3S 

" Vail y,. 31 



toluda Mountains 

" " altitudes ir 
Sandstone, Re^, &c., 
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aanratowa MouQtaiae, 31, B7 

Savaimahs, 9, 15, 19 

" soQs of, ITS 

Serpentine, 298 

saurian System, 114, 139 

Silver, 388 

Smith, Rev. C, D,, 268, ^73, 299, Appendix D. 

Smoky Uountaius, 23, 43 

SnowfftUin N. C, 84 

Soapstone, 39^ 

SQila, :05, 163 

SoilB, tables at, 165, 167 

Soils of Swamps, 168 

Soils Alluvions, 176 

Soils, GaUberry 177 

Soils of Sayannahs, 178 

Soils, sanfly, of East, ISO, 183 

Soils of Middle Eegiop, 183 

Soils, Bliiclrjack, 18* 

Soils of Mountain Region, 185 

Sounds Of State, 13 

South Mountains 91, 29, 56 

Springs, 13 

Springs, temperature of 80 

Springs, Mineral 306 

Stokes County Iron Mines, 369 

Surry County Iron Mines 357 

Swamps, 9, 15 

Swamps, soils of 168 

T 

Taconle System 13^ 

Tar River, 3fi 

Tar River valley, 31 

Temperatures, 66 

Tennessee River, 3a 

Terraces, 15S 

Tertiary System 117, 149' 

Till, 156, 157 

Timber, lOa 

Tin, 301 

Topography, 8, 64 

Tosawaj River 34 

Trent River, ' 1~ 

Triassic System 116,141 

Tryon Mountain, -^ 

Tuckasege River, 33 

XT 

Uoaka Mountains, i - ^^ 
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VallejB, 8, 39 

Valley River, 30, 33 

Watauga Rlrer, 33 

Water Power ol State, 38 

Westem DiviBlon of Stats, 23 

Wilkes, Admiral 22(1, &c. 

Winds of State, 93 

White Oak Swamp, 17, 171 

White Mareli, 175 

Yadkin RiT^r, 30, 84 

" " water power of 40 

Tadkin Coaoty Iron OreE, 257 
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APPENDIX. 

APPENDIX A. 

DESCRIPTIOSS OF 

NEW GENERA AND SPECIES OF FOSSIL SHELLS 

OP NORTH CABOLINA, 
IN THE STATE CABINET AT RALEIGH. 



By T. A. CONHAD. 



The Cretaceous fossils dEscribed in this paper represent the Eipley 
group of tbat tbrmatioH, so named from the town of Ripley, Mississippi. 
So'Bi-e oK the species ot Ripley are identical with Oftroliiia shells, and others 
■with those of Eufala, Georgia, and Haddonfield, New Jersey. Not only 
this identity of several species, but the mineral character ot the beds in 
which they are found is the same, and also the state of preservation of the 
fossils, proving not only a simultaneous deposit, hut a similar depth of 
•water, not in an estuary, but in amaTinebasin. Oyster shells are very rare 
and so far only one Estuary shell, a Neritina, has been found, a.nd that in 
Mississippi. I conclude, therefore, that the Ripley ocean extended over 
most oi the Southern States, bordered on the north by the Triassic, Car- 
boniferous and older roc^s, and that the materials which drifted into the 
Cretaceous sea, were derived in all localities from a similar source, since 
the marl is a fine, brown sand, holding minute grains of transparent 
^narlz, which constitutes a friable, incoherent eartli, from which the most 
delicate hinges of the bivalves are easily cleared. This marl is destitute 
■of green sand in the localities referred to above. The Ripley group eon- 
Btitutes the great bulk of the Ci-etaeeous strata, east of the Mississippi, and 
It corresponds most nearly in age with the Senonian stage of d'Orbigny, 
tjr that part of the Cretaceous series, which underlies ard most nearly 
epproaches in age to the chalk. 
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All the spoeics, except tvfo, herein <]cscribed, are from Snow Hill, Greene 
sounty. 



A. Unifera, p!. 1, fig. 1. Shell rounded, convex, thin in substance, 
irith nuraeroas radiating irregular acnte lines minutely tabereulated. 
This shell is extremely rare, while A. argentea, Morton, is abnndant. 

A. lintea. Shell having the larger valve, vcntricose, and eenptured 
with reticnlated lines, radtstiog lifiee alternated, waved. 
Locality: The Barn, Cape Fear river. 

EADULA. Klein. lAma. 

K. oxypleura, pi. 1, fig. 5. Shell ovate, oblique, inflated ; ribs 19, com- 
pressed, acute ; umbo inflated ; anterior extremity angular and situated 
above the middle of the valves. 

Common in a particular part of the bed, which is exposed only to the 
depth of about 5 feet, but very rare in other places. It is almost always 
pressed out ot its tree shape, hut otherwise the shell is in excellent preser- 
vation, though very friable. 

TRIG ONOAECA. Conrad. 

This genus is very charaeferfstie of the Ripley group ot America and the 
Senonian of Southern India, where its development reaches its climax. It 
is a well defined genus, characterized by an exterior resemblance in form 
and sculpture to Cticuj.i..«:a, and in the marginal plate of the posterior 
cieatrix, while it has the oblique descending seriee of teeth, somewhat 
resembling those of AxisMh. There is no trace ot this genus in the older 
Eocene and none apparently in the chali. The area between tlie beaks in 
the American species is long anteriorly and very short behind the beaks. 

T. i/riqtieira, pi. 1, fig. 1. Shell triangular, inequilateral, cuneiform 
posteriorly ; umbonal slope nearly straight, very oblique, angular ; disk 
flattened anterior to the umbonal slope ; posterior slope profoundly de- 
pressed ; interior radiately striated. 

This species is rare and is the only one I have seen without radiating 
Knes Oil the tlifh. 
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'SITDGENL'S BliETIAUCA, Coiirad. 

Shell comparatively eliort; hinge area minntoly striated across, hinge 
line straight in the middle, descending towards the ends ; cardinal teeth 
minute, crowded; sculpture, minute radiating lines. 

This Biibgeniis allies Trigonoakca with AxinjEA, and may readily be 
distinguished from either by its minute close teeth. 

T, umbonata, pi. 1, fig. 8. Shell triangular, direct, equilateral, with 
a very prominent broad umbo and a terminal nmbonal slope which is 
rounded ; posterior slope very small and almost at right angles with the 
disk ; lower halt of disk flattened on the posterior side; scuptiire minute 
cancellated lines. 

T, perovalis, pi, 1, iig. 3. Shell oval, compressed, aubequilateral, 
thin in substance ; margins rounded ; base mediately trnneated ; umboual 
slopG obtusely rounded ; 2 or .'J minute plications near the beak on the 
anterior snhmargin ; inner margin entire, 

T. CaroUnensis, pi. 1, fig. i. Shell subtriangular, inequilateral, ven- 
tricose, posterior margin snbtruncated ; nmbonal slope undefined ; inner 
margin entire. 

This speoies is shorter and more ventricose than the preceding. 

T. congesta, pi. 1, fig. 2. Shell rounded, ventricose, slightly oblique, 
inequilateral, nmbonal slope undefined, margins rounded ; cardinal series 
long, inner margin entire. 

This is perhaps the most abundant bivalve at Snow Hill, and jet ia 
almost every instance conBists of separated valves, while in the genus- 
OvcLOTHYKis wliolc shells are not uncommon. 

T. Saffordii, Gabb, is a member of this subgenus. 

NEMODON. Conrad. 

This genus differs widely from the Jurassic Kacrodon in having a very 
slender cardinal plate except towards the extremities, in having a few 
oblique linear teeth under the anterior side of the beaks, and in having 
the anterior teeth parallel with the hinge margin. It differs from CtrcuL- 
LARiA, Deshayes, as represented by Area keterodonta, in having a simpler 
form of hinge character and a straight hinge margin. It comprises two 
forms of extremely thin shells, puncta to-radiate on the exterior. 
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4 AI'I'EKDIK. 

!N. hrevifrons, p[. I, fig. 15. Shell subrhomboidal, iiinbotial slope 
inflated, very oblique, rounded, mimh curved on the nmbo whieSi is broad 
and the summit obtuse ; cardinal lino short, posterior margin very oblique, 
slightly curved; anterior side verj^short, obtusely rounded; hinge Hne 
nlightly simious, sculpture very fine, aJnrost obsolete, eanecllated lines 
punctate at the intersection. 

Of this extremely thin shell I obtained 3 valves, showing the hinge in 
perfection. It is widely distinct irom JV. E'ufal&mis, Gabb, which is toitnd 
associated with it at Snow Hill. 

In the American Journal of Conchology it is stated that Area hetero- 
donta is a species of this genus, when X meant exactly the reverse— thj3 
word not having been omitted by the^rinter. 

BAEBATIA. Gray. 

SUBGESU8 PLAGIARCA. ConVad. 

Shell, with a straight hinge margin terminating in an angle, narrow car- 
dinal area, having minute close angulated lines ; cardinal teeth very 
oblique without angles towards the interior margin ; short ; anterior series 
with one or two teoth comparatively large, slightly angulated in the 
middle and very oblique. 

E. Caroline-nsis, pi. 1, fig. 11- Shell trapezoidal, ventricose, very 
inequilateral, nmbonal elope acutely rounded above, undefined below, 
anterior margin truncated ; posterior end emarginate below the hinge 
extremity ; disk with numerous praminent unequal closely-arranged, very 
narrow ribs, crenulated and with a few intermediate lines. 

SUBGENUS POLTNEMA. GtyiVFOd. 

Shell with the hinge line slightly descending, the teeth on both sides 
very oblique, those of the posterior side elongated, striated, the series 
suddenly terminating in a few short teeth ; cardinal margin straight, 
angulated at the ends ; cardinal area extremely narrow with two profound 
lines angulated under the bealts. 

B. lintea, pi. 1, fig. 13. Shell trapezoidal, aubvdatei posteriorly; 
nmbonal slope inflated, rounded ; disk cancellated with very numerous 
close lines, the radii most prominent, acute. 

This is a thin, rare shell allied in subgenoric characters to Area Jid' 
■wardsii and A. dlskens, I 
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AKCOPKRNA. Conrad. 

A, Oarolinensis, pi. 1, lig. 6. Sheli siiboval, inflated, licak prominent 
(erniinal, liinge and ventral margias parallul ; posterior end rounded. 

INOPERNA. Conrad. 

Shell profoimdly elongated, of a mytiloid form ; liinge entire? coneeu- 
trically plaited on one side and longitudinally striated on the other or basal 
half of the valves ; hinge and ventral margins suhparallel ; posterior end 
ronndcd. 

This is an extremely thin shell, very pearly, and having nndulated ribe 
or plaits very like those of many species of Inoceeaml's. I have had 
only a partial view of the liinge, and therefore cannot state its character 
with certainty. The substance ot the slicU is fibrous like that of Inocbe- 
AMUB to which it is nearly allied. 

l!ot\i\&g<iT\mlKi<iT Modiola pideata, ^o^evhy 1, M. flagelUf^a,'^ orh^s, 
and Ifioceram-us siligua, Matheron. 

I. CaroliTimsia, pi. 1, fig. 22. Shell slightly arcuate towards the pos- 
terior end, much compressed, gradually expanding to the posterior 
extremity, which is rounded. 

The shorter outline and larger ribs distinguish this species from the 
allied forms. The compression ot the valves may be owing to pressure, 
one valve being perfectly flat. 

MYTILUS. Lin. 

M. c<mdecoraius, pi. 1, fig. JO. Shell small, ventricose, slightly in- 
curved; disk unduia to-plicate concentrically; eubstanee pearly; besks 
oblique, prominent, acute, 

I found only one valve of this beautiful shell. 

M. nasutus, pi. 1, fig. 9. Shell broadly triangular, suddenly depressed 
anteriorly, incurved, rostrated ; beaks acute and very oblique. 
Yery rare. One specimen has^concentric plicfe near the beaks. 

ETEA. Conrad. 

Siiell equivalved ; right valve with one primary cardinal triangular bifid 
direct tooth under the^apex^and a pit on each side; 2 lateral teeth, ante- 
rior, one approximate, robust ; a broad 'cavity between it and the hingo 
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margin, posterior lateral tooth distant ; left valve witli two wide!}' diverging 
cardinal teeth, posterior one bifid and very oblique ; lateral teeth pro- 
foundly developed, pallial lino with a small einns, straight or truncated. 

E. Carolinenais, pi. 1, fig. 14. Shell oblong-ovate, slightly ventricose, 
very inequilateral; utnbonal slope carinatod ; posterior side elongated, 
cnneiform, contracted anterior to umbonal slope ; cardinal margin nearly 
straight, long and oblique ; posterior end obliquely truncated, extremity 
angular ; disk entire. 

A common and graceful shell, of what family remains in doubt. 

BRACIIYMEEIS. Conrad. 

Shell equivalved, inoquilatoral ; hinge with two cardinal teeth and a 
deep pit between them ; anterior tooth of right valve biiid; one lateral 
tooth anteriorly and remote from the apex ; muscular impressions large, 
Bubmarginal pallial line entire, posterior tootli of left valve bifid. 

B. alia, pi. 1, fig. 16, and pi. 3, fig. 23. Shell ovate, slightly ventri- 
cose, height rather more than length ; posterior side short, snbtruncated, 
extremity angular, umbonal slope rounded; beaks situated rather poste- 
terior to the middle of the valves. 

CEASSATELLA. Zavi. 

SUBGENUS PAOHTTH^KUS. Conrod. 

0. Carolinemis, pi. 2, fig. 24. Shell auboval, Bhort, equilateral, com- 
pressed with distinct lines of growth ; posterior end truncated, nearly 
direct. 

This rare species occurs in ITew Jersey, where I foundone valve, and 
one only at Snow Hill. 

C. pteropsis, pi. 1, fig. 25. Young shell of this species? 

ARENE. Conrad. 

Shell equivalved ; hinge of right valve with two cardinal teeth, anterior 
«ne bifid, direct ; a large deep channel on the anterior side of the hinge, 
with a short lateral tooth at the anterior end of it. 

A. CaroUruinsis, pL 2, fig. ID. Shell rounded, thin in substance, ven- 
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tricoEC, Braootli ; posterior slope suddenly depressed ; nniboiid] slope angu- 
lar; posterior end truncated. 

LUCINA. Brwj. 

L. glehula, pi. 1, fit;. IS. Shell rounded oval, convex, concentrically 
laniinated ; anterior end truncated, direct ; posterior end einarginate ; pos- 
terior slope suddenly depressed. 

One valve only was Jonnd. 

CAE01UM. Lin. 
StiBOEmre tkachtcardium. 

0. CaroUnens-is, pi. 2, fig. 1. Sliell elevated, slightly oblique, \'eiitw 
cose ; ribs about thirty to the umbonal slope, convex, little prominent, 
close, the intervening spaces linear, ribs transversely rngose ; ribs on pos- 
terior slope largu, angular, subcarinsted ; cardinal and lateral teeth promi- 
nent; cardinal teeth equal in length. 

Rare. The ribs are closer than represented in the outline figure. 

PEOTOCAEBIA. Heyrich. 

P. Garolinensis, pi. 2, fig. 21. tihell rounded, direct, equilateral, ventri- 
cose ; umbo broad, summit prominent ; umbonal elope undefined ; poste- 
rior slope slightly impressed or concave, with eight rather wide, little 
prominent, Battened ribs; disk with minute, close, concentric, impressed 
lines, largest towards the base ; anterior lateral tooth distant, very promi- 
nent; posterior tooth small. 

Only one valve has been obtained. It differs from P. BUlawmif 
Scwerby in having larger and much fewet ribs posteriorly. 

APHEODINA. Conrad. 

When I defined this genus I knew one species only, but my visit to 
8noW Hill revealed a mnch larger and better characterised species, and 
fully justifies the separation of a group of Cretaceous Bhells from CrrHERiEA, 
Meketkix, CAEi'ATrs or Vwsue do not occur in American Cretaceous strata. 

A. regia, pi. 2, fig. 7. Shell ovato-triangular, very inequilateral, 
ventricose, thicl; in substance, umbo oblique, lunule lanceolate, defined by 
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a ininnte iiripreSEed line; margins rounded; disk with a few concentrio 
■furrows and strong lines ot growth; anterior lateral tooth narrow, elon- 
gated, parallel with the hinge margin above it, and rongh with tnbercuU- 
forin strifE. 

A common species, the largest of which ionnd entire measnres three 
and a half inches in length. Others much larger conld only be obtained 
in fragments. 

CYCLOTIITRIS. Conrad. 

Shell rounded, inccjuiiateral ; hinge with four cardinal teeth in the right 
valve, three of which are united above; liinge of left valve with three 
widelj* diverging cardinal teeth, posterior tooth linear, very oblique and 
with a broad, flattened, friangnlar pit between it and the middle tooth ; 
fiilcrmn long, broad, obtuse ; pallial sinua protonndly angular, ascending , 
lunnle undefined. 

0. Cart)U?ienmy pi. 2, fig. 3. Shell rounded, ventricose; length 
sliglitly exceeding the height; dorsal margin posteriorly very oblique, 
slightly curved ; end mar^n subtruncated ; disk with concentric unequal 
lines obsolete on the niddie of the disk. 

A very common shell, often found entire with united valves. 

C. aUa, pi. 2, fig. 4. Shell short ovate from ventral margin to boak, 
equilateral; margins regiilary rounded; disk polished, lines of growth 
distinct. 

TENEA, Conrad. 

T. parilis, pi. 2, fig, 25. American Journal ot Conch, vol. 6, p. 74, 
pi. 8, %. IS, 

Dosinia —— Conrad. Joiirn. Acadv Nat. Scietioes, vol. 4, 2d series, 
pi. 40. fig, 16. 

BAUODA. StoliczTta. 

B. Carolinmsis, pi. 2, fig. 10. Shell oblong, very inequilatoral, eonves, 
with a few slightly impressed .concentric furrows; posterior cardinal 
margin long straight, obliq;uQ; margins rounded; nrabonal slope unde- 
fined and regularly convex with post-nmbonal slope. 

This is the first species found in America and represents an interesting 
exclusively Cretaceous genus. The hinge fortunately can bo obtained in 
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perfection at ISnow Hill. The genus is common to the Senonian strata in 
Auieriea, Em-ope and Southern India. 

(ENE. Conrad. 

ShoU with the hinge of the left valve having one long obliqne cardinal 
tooth projecting below the hinge margin, and aminute tooth posteriorly ; 
right valva unknown. 

(E. plana, pi. 1, fig. 17. Shell subtriangnlar, slightly folded ; right 
valve flat, umbonal slope subangular, post-nmbonal slope with minute 
radiating lines granulated behind the umbo and on the submargih ; disk 
sculptured with very minute concentric close impressed lines ; basal mar- 
gin subrecfilinear. (TdUnidm.) 

LINEAEIA. Conrad. 

SUBGENUS LIOTHYEIS. 

Valves smooth, slightly bent. 

L. Carolinensis, pi. 1, 'fig. 20, 23, 24. Shell subovate, convex ; beaks 
situated behind the middle; umbonal slope undefined; anterior end 
acutely rounded, posterior end truncated, direct. 

Although the exterior of this shell is very unlike that of the typical 
sculptured species of Lineakia, the hinge character is identical. {Tel- 
linidcB.) 

YALEDA. Conrad. 

V. Untea, pi. 1, fig. 26. Large and perfect specimens of this shell 
enabled me to distinguish the difterenco between this genus and Cym- 
BOPHOEA, Gabb (Madridde.) 

CYPRIMEKIA. Conrad. 

0. d&pressa. Conrad. Single valves of this shell are exceedingly 
abundant at Snow Hill. They are generally more or less water-worn, but 
perfect specimens, with united valves occur sparingly. All the shells of 
this deposit indicate an open ocean with a shore at no great distance 
where weathered beach shells were abundantly deposited among a com- 
paratively few living specimens. The genus is eminently characteristic of 
the Eipley group and next to A'3iin(Ba coni^esta, the present species ie the 
most comuioii shell at Snow Hill. 
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HERCODON. Conmd. 

Shell eqiiivalved, hinge of left valve with two email cardinal teeth, an- 
terior one biiid, posterior one linear ; right valve with two diverging 
teeth, anterior one angular and excavated or angulated below the middle, 
long and very oblique ; cartilage pit deeply impressed ; anterior cardinal 
plate slightly furrowed longitudinally; pallial line with a deep, regularly 
rounded, broad sinus. 

H, ellipticus, pi. 2, fig. 2, 8. Shell elliptical, inequilateral, convex, 
disk entire ; beaks remote from anterior end which is acutely rounded, 
posterior end rounded ; umbonal slope nndefined ; poet-umbonal slope 
convex ; ventral margin regularly cnrved. 

The smaller outline figure represents what I suppose to be a young 
shell of this species, and ia very abundant, while the large Bpecimens are 
very rare. TIio largest found measures 3-^ inches in length, 

OYMELLA. Meeh. 

Shell equivalved, thin in substance, gaping posteriorly; hinge of right 
valve with a thin transverse tooth parallel to the shell'slength and approx- 
imate to, and below the cardinal margin, flat on the upper side and a 
curved pit above it ; fulcrum prominent, acute, straight ; left valve with a 
minute cardinal tooth anterior to the apex, approximate to the cardinal 
margin, and a much larger tooth under the apex, with a pit ahoveit; 
teeth all directed the same way. 

C, lella, pi. 2, fig. 9. Shell ovate, inequilateral, profoundly ventricose; 
substance extremely tiiin ; umbo broad and prominent; disk sculptured 
with' concentric furrows and acute radiating riba interrupted at the fur- 
rows, anterior side nearly or quite destitute of radii and occasionally ex- 
hibiting minute raised points ; basal and posterior margins rounded. 

This genus appears to be very distinct from Poeomya, Porbes, although 
the external outline is very similar. The species is very beautiful and 
pearly, as thin as paper, and therefore I found oiily one entire small valve. 

The hinge'of l^holadomya infrequens, as figured by Zittel, has a close 
resemblance to that of Ctmella the principal difierenee being the absence 
of thfe anterior cardinal tooth which is a prominent character in Cymella. 

COIiBULA. Lam. 

In a small group of Cretaceous CoeblxjE the beaks of both valves are 
spiral as in Mr. Gabb'a genus PAcnruoN, bat they differ from all Eocene 
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and latter species described not only in the above mentioned character, biit 
in having the umbo directed obliquely towards the posterior end. The 
only exception I know of is a species figured by Desbayes. So slight a 
variation from the typo of a genus, as the spiral beaks and peculiar 
obliquity, when it marks a group of species peculiar to a formation, lias a 
significance which entitles it to notice, and especially when one believes 
that all life was destroyed at the close of the Cretaceous era. In all the 
Eocene species the smaller valve has involute and concealed beaks, and in 
all the later iossil and recent species this character is preserved, except in 
the Tertiary genus Pachtdon, Gabb, which name must be retained to 
designate Mr. Gabb's genus, as Paohtodon, Stuclibiiry is superseded by 
Thallassideb, Bergner. In this group the umbo when oblique points 
towards the anterior end or in the opposite direction to that of the Cre- 
taceous group. Corfnda ohliquata Desh, is a small shell which has 
a very slight obliquity, exaggerated in the enlarged figure, if the small 
outline is correct. 

0. Carolinensis, pi. 2, fig. 15. Shell oblique ; right valve ventricose, the 
left inflated, concentrically striated, posterior side very short, suddenly 
contracted ; end of left valve obliquely truncated, reflex'ed^ eubmargin 
minutely carinated. 

Common, generally witk separated valves, not M'ater-worn. I found 
one specimen with connected valves. 

C. perirevis, pi, 2, fig, 5. Shell elevated, with a sjiort, truncated wing 
and concentrically marked with prominent striis; posterior snbraargin 
carinated from beak to posterior extremity ; summit prominent, 

0. svhgibhosa, pi. 2, fig. 12. Shell triangular, equilateral, rostrated, 
obliquely truncated at the posterior end ; disk with concentric obsolete 
lines ; ventral margin gibbous ; valves carinated trom beak to posterior 
extremity, eubmargin deeply impressed, 

C, oxynema. Shell ovate acute, inequilateral, ventricose ; posterior side 
cuneiform, compressed; disk delicately sculptured ivith fine, close, sharp 
equal lines. 

Localiby : Cape Fear river, 

C. himlocaa, pi. 2, fig. 13, 14. Shell ovate-abnte. equilateral, concen- 
trically striated, with two or three distant large concentric furrows ; pos- 
terior extremity acute. 
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UNIVALA^ES. 

DIPIOCONOHA. Conrad. 

Shell composed of two adhering tubes, one resting in a fnrrow on the 
Bide ot the opposite tube. 

J), cretacea, pi. 3, fig. 26. Shell having sinnons tubes, minutely stri- 
ated across, and with acute distant ridges; tubes separating towards the 
■apex. 

This singular shell is not uncommon, but owing to its fragility has not 
"been seen entire. 

Ot several specimens of this shell none was found attached to shells or 
other substances, and no wood was seen accompanying them, but that 
might readily have disappeared, and the sliell be allied to Tebkdo. 

CALLONEMA. Cmtad. 

Conoidal, with spiral prominent lines, sutural space channelled, columella 
direct, thin, refiexed, projecting over the subbase and rounded at base, 
labrum thin. 

C. if-uJa f hdla, Oonrad, is a representative of this genus which is pro- 
bably allied to LiTTOBiKA, but the above generic diagnosis will distinguish 
the two genera from each other. 

TurriteUa veniricosa Forbes is probably a species of this genus. 

0. OctroUnmsis, pi. 2, fig. 37. Shell with a prominent conoidal spire ; 
suture of last volution margined by a carinated line which disappears on 
the back of the shell ; spiral linns equal, prominent, 14 on last volution, 
6 on penultimate volution, 3 first volutions entire. 

Smaller and proportionally shorter than O. .ieUa. Eeing the only 
perfect specimen of the genus known to me, it is regarded as the type. 

ANCHUEA. Conrad. 

A. Tosirata, Morton, pL 2, fig. 28. Shell with a broad, expanded 
labrum, acute at the apex and sinuous interiorly ; beak straight, rather 
short, acuminate, labrum ridged on the back ; ribs longitudinal, acute, 
curved. 

Sostellaria rost^aia, (Morton.) Gabb, Journ. Acad. Nat, Sci., second 
series, voh 4, p. 390, pi. 68, fig. 7. 
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This species is eommoB in Wew Jersey in the form ot imperfect casts, 
but at Snow Hill the shell is preserved. 

It bcarE consii^erable resemblance to Alaria glandina, Stoliezka, oseept 
la the notched margin of the labriim. 

LIODERMA. Conrad. 

L. thoradca. pi. 2, fig. 30. Shell eiibpyrilorm, volutions ol the spire 
contracted or widely channeHed; canal slightly sinuous; 2 iolds on the 
columella, upper one obsolete, the lower one ridging the margin of the 
columella to the extremity ; labrum distinctly emarginate at the eammit. 

Only one entire specimen was found, differing from the type L. lioderma 
in the contracted volutions and elongated fold. This geniis is not found 
in the Eocene. 

LTJNATIA. Gray. 

L. GaroUnensis, pi. 3, fig. 29. Shell with 5 volutions, the apicial on© 
minute indistinct; spire short, conical ; volutions convex; suture canali- 
culate; length greater than the breadth ; umbilicus moderate. 



SYNOPSIS OF THE CRETACEOUS MOLLUSCA 0¥ NOETII 
CAROLINA. 



' T. A. I70NKAD. 



CONCH IFERA. 
Anomiidce. 



Anomia argentaria, Morton. Synopsis of the Cretaceoua formation ot 

the United States, p. 61, pi. 5, flg. 10. 
A. tellvnoides^ Morton, ib., fig. 11. 
A. linifera, Conrad.. Geolog. Survey of North Oarolina- 

A, lintea, Conrad. ib. ib. 
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Exoyra eostata, Saff. American Journal oi Science, vol. n, p. 43, 1820. 

Ostfea Americans, Desliayes. Euejclopedie Methodique, vol. n, p. 
304, 1830. 

O. torona, Morton. Synopsis, p. 52, pi. 3, Hg. 9, 
O. plumosa, Morton. ib. p. 51, pi. 3, fig. 0. 

Spondylidm. 

Plicatula nrticosa, Morton. Synopsis, p. 63, pi. 10, fig. 2. 

Eadulidw. 

iEadula oxypleura, Oourad. Geological Survey of North Carolina. 
Si. denticulaticosta, Gahb. Proceedings of the Academy of Natural Sci- 
ances, 1861, j). 327. 

Pectinidm. 

•Camptonectes bellistriatns, Oonrad. Amsncaii Journal of Conchology, 
vol. 5, p. 99, pi. 9, iig, 11. 

Wiiculidm. 

Naeiila percraesa, Conrad. Journal of the Academy of Natural Sciences, 

vol. 3, 2d series, p. 327, pi. 35, fig. 4. 
Perrisonota protexta, Conrad. American Journal of Conchology, vol, 

5, p. 98, pi. 9, fig. 24. 

Arcidat. 

Idonearca Tippana, Conrad. Journal Acad. Nat. Sciences, vol. 3, p. 

338, pi. 35, fig. 1. 
Trigonoarea, (Breviarca) umbonata, Conrad. Geolog. Survey of North 

Carolina. 
T. (Breviarca) perovalis, Conrad. ib. 

T. (Breviarca) congeeta, Conrad. ib. 

T. (Breviarca) Carolinensis, Conrad. ib. 

T. passa, Conrad. American Journal Conchology, vol. 5, p. 43, ph 1, 

fig. 17. 

T, cuneiformis, Conrad. ib. 

Neinodon hrevif'rons, Geolog. Survey of North Carolina. 
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N. Eiifalense, Gabb, (Area) Journal Acad. ICat. Science. 

Barbatia (Plagiarea) Carolinensis, Conrad. Geolog. Survej of North. 

Carolina. 
B, (Polynema) lintea, Vonrad. Geolog. Survey of North Carolina. 



Trigonia thoaaccica, Morton. Synopsis, p. 65, pi. 15, fig. 13. 

Aviculidw. 

Arcoperna Carolinensis, Conrad. Geolog. Survey of North Carolina. 

Avicnla inedited. 

Gervillia ensiformis, Journal Acad. Nat. Sciences, Secotid Series, vol. 3.. 

p. 338, pi. 3i, Sg. 10. 
Inoperna prolixa, Conrad, Geolog. Survey of North Carolina, 
Mytihis condecoratns, Conrad. 



M. nasutus, Conrad. 
Perna cretacea, Conrad. 



CrassatelUd<B. 



Crassatella (Pacliythrorus,) CaroHneneis, Conrad. Geolog. Snrvcy of" 

North Carolina. 
Etea Carolinensis, Conrad. Geolog. Survey of North Carolina. 
Brachjmoris alta, Conrad. ih. ib. 

Arene Carolinensis, Conrad. ib. ib. 

IiUCvnidcB. 

Lucina cretaeea, Conrad. Geolog. Survey of North Carolina. 

B. laminifera, Conrad. American Journal of Conehology, vol. 5, pi. 9,, 
fig. U. 

Cardiidm. 

Cardium (Trachycardium) pervetam, Comrad. Geolog. Survey of North) 
Carolina. 

C. (Trachycardiuin) Eutitlense, Gal}). Journal of the Acad. Natural: 
Sciences, vol. 4, p. 282, pi. 46, fig. 12. 

Crioeardium dumoeum, Conrad. American Journal of Conehology, voli. 

6, p. 75. 
Protocardia Carolinensis, Conrad. Geolog. Survey of North Carolina. 



ityGoogle 



APPENDIX, 



Aphrodina regia, Conrad. Qeolog. of North Carolina. 
Cyclothyris alta, Cott^ad. ib. ib. 

C. CaroHnensie, Conrad. ib. 

Earoda Caroliiiensis, Conrad. ib. 

Cyprinidm. 

Venilia Cofiradl, Morton. Synopsis, p. 60, pi. 9, fig. 3. 

Tettinidoi. 

Cyprimeria d«preesa, Conrad. Journal Nat. ■Sciences, Second Series^ 

Tol 4, p. 278, pi. 46, fig. 6. 
Hercodoo ellipticus, Conrad. Geoloir. of Survey of North Carolina. 
jEne plana, Conrad. ib. ib. 

Lioearia njetaetriata, Conrad. Journal of Acad. Nat. Sciences, Second 

Series, vol. 4, p. 370, pL 46, fig. 7. 
L. (Liothyris.) Carolinensie, Oonr&d. Geolog. Survey of Kortii Carolina. 

Anatinidm. 

Periplomya applieata, Conrad. (Periploira) Journal Acad. Natural 
Sciences, Second Series, vol. 4, pi. 46, fig. 1, 

Myadm. 

Cymclla bella, Conrad. Geolog. Survey of North Carolina. 

Gorbulidm. 

Corbula Carolinetiais, Conrad. Geolog. Survey of North Carolina. 
C. perbrevis, Conrad. ib. ib. 

C. oxynema, Conrad. ib, ib. 

0. snbgibbosa, Conrad. ib. ib. 

O. eraseiplicata, Gahh. Journal Acad. Nat. Sciences, vol. 4, Second 
Series, p. 39i, pi. 68, fig. 24. 

Sol&nidoi. 

Legumea appressus, Comad. Journ. Acad. Nat. Sciences, Second Scriesj 
vol. 3, p. 325, pi. 34, fig. 19. 
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GASTEEOPODA. 

Ser2?uUdm. 

Hamulus aqamosiis, Gablj. Proceedings ot the Academy ot Natural 
Sciences, 1859, p. 1: Journal Acad, Nat, Sciences, Second Series, vol 
4, p. 398, pi. 68, fig, 45. 

Diploconcha cretacea, Conrad. Goolog. Survey of North Carolioa. 

StTomhidm. 

Anchura rostrata, {Morton.) Galh. Journal ot Acad. Natural Sciences, 
Second Series, vol. 4, pi. 68, fig, T. 

Volutida:. 

Lioderma gularis, Conrad. Geolog. Survfij of North Carolina. 
L. lioderma, Conrad. Journal Acad. Nat. Sciences, Second series, vol. 
4. (VoiTJXTLrinEs.) 

Littorinid'M. 

Callonenia alveata, Conrad. Geolog. Surrey ot North Carolina. 

Naticidm. 

Liinatia Carolinensis, Conrad. Geolog. Survey oS North Carolina, 
Gyrodee alveata, Cmirad. Journal Acad. Nat, Sciences, Second Series, 
vol 4, p. 289, pi. 46, iig. 45. 

Ptir2mTidm. 

Morea cancellata, Conrad. Journal Acad. Natural Sciences, Second 
Series, p. 290, p). 46, fig. 30. 

Family — ? 

Thylacns cretaceus, Conrad. Journal Acad. Nat. Sciences, Second Series, 
vol. 4, p. 290, pi. 46, fig. 23. 

Am7nonitudce. 

Ammonites placenta, Dekay. Annals of Lyceum oi Nat. Hist, of Now 
York, vol. 2, pi, 5, fig. 2. Morton. Synopsis, pi, 2, tig. 1. 
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TEEEEKATULA. 

T. d&misdrostra.^ pi. 8, fig. 1. Shell ovate, inflated, with five short 
plications, lateral plicae widest; valves nearly equally ventricoae, the 
smaller valve least so and regnlarly arched in outline ; tip of the beak of 
larger valve acute and curved downwards nearly to the summit of the op- 
posite valve ; foraminal area very oblique. 

Local. Wilmington, IN". C Prof. Kerr. 

Prof. Kerr informs me that this species was found imbedded in a 
vvlutish Eocene limestone near Wilmington. The pendent angle of the 
rostrum is a striking character of the shell. 

PECTEN". Lin. 

P. anisqpleura. Shell ovate, ventricose, ribs abont 25, very unequal, 
-Crossed by arched squamose linee. Length 3 inches; height 3^ inches. 

In the intervals of the large ribs there are 2 smaller ribs in some, one 
in others. 

Found by Dr. Yarrow, 40 miles from Beanfort, I(, C. 

P. Carolmensis, pi. 3, fig. 3. Shell ovate, convex, ribs numerous, nar- 
row, densely and minntely crenulated, roiinded, alternating with2 smaller, 
interstitial radii which are also eronulated. 

The upper iignre represents the lower valve, the ontline figure 2 the 
upper valve. 

Mioc&ne. 

LIGOPECTEK. Conrad. 

Z. GaroUneiisis. Shell rounded, lower valve slightly convex or nearly 
flat, ribbs 11 or 12, convex on the back, angular on the sides, subnodose ; 
disk undulated concentrically ; interstices of the ribs with minute radiat- 
ing lines crossed by minnte squamose lines, ears large, sinus rather deep 
with a rounded margin ; height 3 inches ; length 3 3-8 inches. 

OSTKEA. Lin. 

O. perlirata. Shell elevated, pointed towards the apex, fan-shaped, 
very thick in substance, with profoundly elevated divaricating riba laterally 
compressed. Height 6 inches. 

Locality. Neuse river, 10 miles above Newbern. 
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APPENDIX. 19 

PLACUNOMIA. Brodefip. 

P. fragosa. Snbrotund, compressed, surface oi disk very irregular or 
uneven with small radiating irregular closely-arranged interrupted ribs, 
having a very rngoae appearance ; cardinal proeosa thick and broad, rib 
prominent. Length If inches. 

Locality. 20 miles north of "Wilmington, Cape Fear liiver. 

EAETA. Gray. 

li. alta^ pi. 3, fig. 3. Shell elevated, fcubtrigonal, inflated, redely lineal 
concentrically; umbo plicated, beaks nearer the posterior than the ante- 
i:ior end ; posterior end regular. 

S. erecta. Shell snbtriangular, thin in substance, inflated anteriorly, 
umbo not oblique, Ecnlptured with prominent subacute slightly waved 
concentric folds or ribs, which on the rest ot the valve are less prominent, 
where it is sculptured with fine hieroglyphic wrinkles ; anterior end ob-i 
tuse; cartilage pit large ; length 2J inches; height 2 inches. 

Locality. Goldsboro', N. 0. 

The species differs from Li. aanaliaulata in being proportionally higher, 
and without obliquity of umbo, while the ribs qn the lower half of the 
valve are less prominent and regular. The cartilage pit is proportionally 
mnch larger than that of the allied species. 

ABRA. Leach. 

A. hella, pi. 3, fig. 4, 6. Triangular, solid, and scalptured with'cloae, 
very numerous fine reticulated strife, the concentric hnes sharp and more 
prominent than the radii, which are flattened ; fold distinct ; beak situated 
behind the middle of the valve ; cardinal and lateral teeth prominent. 

Locality. Wilmington, N. C. Prof. Kerr. 

A. Molinesii, pi, 3, fig. 8. Shell oval, convex with numerous concentric 
lines, beaks nearest the posterior end ; margin rounded ; posterior end 
obtusely rounded. 

Syndosmya carinata, Tuomey and Holmes (not Conrad) Plio. Poss, S. 
C. pi. 25, fig, 2, 

NOETIA. Gray. 

JSf. protexta, pL 3, fig. 5. Rhomboidal, ventricose about the umbonal 
slope, which is angular; disks widely contracted or impressed from beak 
to base; ribs 31 or 33, bifid on thepost-nmbonal slope, which isimT>re8SM 
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or concave, interstices of tlie ribs with a minute line, on tho post-nmbonal 
slope tlieae lines are larger and more prominent; fine concentric lines 
creniilate the ribs, 

N. filosa,-pl. 4, fig. 3. Khoniboidal, comparatively short, ventricose ; 
ribs 30, slightly grooved, two or three abont the unibonal slope more dis- 
tinctly grooved ; posterior margin behind the beak and umbo mncii curved; 
tiinbonal slope angular, posterior slope slightly impressed ; end margin 
nearly straight. 

The figure represents a young specimen. The adnlt measures 1|^ inch, 
in length ; height 1^ inches. The posterior margin of the figure is incor- 
rectly represented as emarginate, but it has a slight outward curve. 

MBBCENAKIA. Sclmm. 

M. CaroUnensis. Shell subtriangular, elongated, very inequilateral, 
slightly ventricose, disk with coarse, flattened, uneven, imbricated ridges 
on the middle and posterior side, the lines disposed to be ramose ; on tbe 
anterior side and posterior slope they are sharp, prominent, ragose, imbri- 
cated lines ; lunule large, cordate. Length 5 inches ; height 4 inches. 

Loeality. Cape,Fear river. 

LEPTOTHYRIS. Conrad. 

Shell equivalved, thin ; cardinal teeth compressed; divergirg from the 
apex with equal obliquity, one towards the anterior and tho other to- 
wards the posterior ; anterior cardinal margin passing the apex and ending 
in an expansion or dentiform projection ; fnlcrum excavated, which exca- 
vation extends behind the expanded cardinal terminationnnder the apex; 
pallial sinus extending rather beyond the middle of the valves, slightly 
ascending and truncated at the inner end. 

Z. pariUs, pi. 3, fig. 9. Shell ova!, ventricose, equilateral, summit 
prominent; base truncated medially, umhonal slope sabangular; post- 
nmbonal slope flattened, mneh depressed ; disk with obscure concentric 
slightly impressed hroad|^fnrrows ; posterior end truncated. 

There is but one valve of this shell in the State Cabinet, but the hinge 
is 60 peeuliar that I could not refer it to any genus known to me. 

CARDIUM." 

Suljgemts tkacitvcardhtm. 

T. ieHum. Shell slightly obhqne, suhoval, profoundly vetricose, ribs 
profoundly elevated, narrow, slightly oblique oi turned towfirds the ante- 
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AlTEMl.'X, 21 

rior side, about as Tvide as tlic interstices, 00 m Timnbor, ■vvith arched scales 
turued towards the anterior end ; aiitenor area with scales ol a different 
pattorr., funnel shaped on very close ribs ; posterior margin slightly 
rounded or curved, direct anterior margin iruiioatod obliquely inwards. 
Lenf^th 1 3-4 inclies ; height nearly 2 inches, or about one-sistecnUi less. 

ilYSIA. Zmc/l. 

M. Carolinemis, pi. 4, fig. 5. Eoundcd, inflated, thin, equilateral, 
slightly oblique, posterior end obtusely rounded ; cardinal teeth are on© 
direct, situated under the apex, and the other very oblique ; left valpo 
with a very oblique biHd tooth ; anterior mari^in carinat^d and suddenly 
turned lip to the apex. 

PLEUEOMEEIS. Conrad. 

P. decemcostaia. Conrad. A larger epecitneo of this spoeics than I 
have heretofore seen is in the State cabinet at Ealeigh, The hinge char- 
acter approaches that of Woodia, Desk, but the large triangular tooth of 
the right valve is not subcanaliculate Hke that of Wmdia, but deeply and 
angularly grooved the whole width of the tooth, leaving sharp angles on 
the mai-gin ; and there is a snaall anterior lateral tooth in the left valve, 
an elongated posterior cardinal tooth, also, and profound nbs on the este- 
rioi', and a deeply-impressed small hinule, in which character it differs 
from the allied genus. Tho crenulations of the inner margin have none 
of the obliquity of Woodia. A fine exotic example of this genus is the 
C'ardita Kicxsii, Nyst. Other species are (J omaliana, Nyst, 0. scalaris, 
Sowerby andC. orbicularis, Sowerby, (7. chamcBf&rmis, Sowerby, C. ana- 
lis, Phillippi. The genus can be easily recognized by external characters, 
such as its small size, elevated triangnlar outline, and granulated, radiating 
ribs. It has more the general outline of Ckassixa than of CARDrrA, 

?TEROP.HYTIS. Conrad. 

This genus, related to tho above, comprises 2 small species of the At- 
lantic Miocene compressed triangular short shells, with prominent, radi- 
ating ribs. The left valve has two diverging bifid teeth, with an inter- 
jnodiate triangular pit, tho posterior cardinal tooth being profoundly 
divided ; above the posterior muscular impression is a long, narrow, acces- 
sory one. I have not Ecen the right valve of cither species. 
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SAXIO/WA. BellevuB. 

S protexta. pi. 4, fig. 6. Shell elongated, very iLieqiiilatcril, contracted 
from beak to base; posterior liinge margin parallel with tlie ventral; 
beak prominent, and margins rounded. 

Locality. 

ZrZYPHISUS. Gray. CALLIOSTOMA. 8wains. 

Z. Yirgi/nieus, pi. 4, fig. 4. Trochitbrni ; spire and last volntion «qual 
in height ; 2 prominent revolving lines on last volution immediately above 
the aperture, the upper one having a alight channel where it joins the 
volution, another line near the suture and only two lines on each of the 
other volutions at top and base; suture cannated ; base with four large 
revolving lines or ribs and other unequal finer lines subumbilieated. 

Locality-: Suffolk, Virginia. 

I found the specimen, from which the description was made, in a marl 
bank in the yard of a dwelling and the main street of the village, near the 
Nansemond river, where many fine specimens of Mitlinea congesta and 
other fossils may be collected. 

TUEHITELLA. Lam. 

T. ^^exilis, pi. 4, fig. 9. Shell slender, volutions convex, 3 acute 
prominent revolving ribs on each, a prominent line below the suture, and 
line revolving lines between the ribs ; obscure, oblique longitudinal plica- 
tions which snbintercalate the ribs; sutural area deeply impressed. 

Loaality. Wilmington, N. 0. 

T. CaroUnensis, pi. 4, fig. 8. Shell elongated, broad and angular at 
base ; volutions with their sides very slightly convex and obsoletely con- 
tracted below the suture which is deeply impressed : revolving lines fine, 
slightly prominent, alternated, 11 on tlio penultimate volntion ; aperture 
large, subquadrangular. 



nSSTTRELLA. Lam. 

^ Oarolinensis, pi. 4, fig. 1. Shell siiboval, sides compressed, 3& 
very prominent flat aided ribs, rngoso — crenulated. Fissure oblong, 
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LITTORINA. Feruassao. 

L. Garolinensis, pi, 4, fig. 11. Ovate-acute, volutions 5 or 6, those of 
Bpire slightly convex, revolving lines prominent snheqnal ; not alternated, 
rngose, 8 on the ponnltimate -volution and 22 on last volution ; suture 
deeply impressed. 

L. Caroliuensis. Conrad. Proceed, of the Acad. Nat. Sci, vol. 14, 
p. 567. 

L. irrorata. Tuomey and Holmes, (not Say.) 

L. CaroUnensis, Var. pi. 4, tig. 10. Shell elongated, volutions convex, 
revolving lines large, 8 on pennltimate, and 16 on last volution. 

33USYCOK. Boltm. Subgenus &YGOTYYJ]^. Erowm. 

B. Kerrii, pi. 4, fig. 2. Shell pyriform, thick, elongated ; last volution 
long and comparatively narrow; spire scalariform, volutions flat on tlie 
top, ai)gle earinated slightly on the epire, eonspicuously on the Isist volu- 
tion, and Bubtuhercated and subacute ; a wide contraction of the volution 
forms a concave forrow round it beneath the carina ; revolving lines coarse 
and wrinkled ; canal long ahd wide, slightly oblique. 

This large species measures 9, inches to the top of the penultimate vo- 
lution, where the spire is broken. There is no canal around the suture in 
this large specimen, and it differs from Bustcok only in wanting spines. 
I think, therefore, that Sycottpub is a subgenus of Bustcok. It ia 
probably tubercated in young specimens, the traces of which are observed 
on the summit of the large volution. 

It was found by Prof. Kerr at James King's marl pit, Sampson county. 

A comparatively joung specimen has been found which shows a shghtly 
impressed canal, and the top of last volution sloping obliquely inwards., 

B. amce-num. Shell pyriform, spire scalariform; sides of volutions 
straight, direct, angle acute, with longitudinal tubercles, top of large volu- 
tion flat, canal slightly impressed, obsolete on the spire which is acutely 
pointed, the two first volutions smooth ; spiral lines rather fine, unequal,, 
columellar told prominent and the furrow above it rather deeply impressed. 

locality. Walker's Bluff, Cape Fear river. Allied to canaUculatum, 
bat distinguished by its slight canal and absence of a earinated line bor- 
dering the suture and angle ot last volution. 

B. ooncinnum. Shell pyriform, with unequal very distinct prominent: 
spiral lines ; vohitions prominently earinated, those of the spire tubercu- 
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I'atod ; tubecules obsolete on the angle of kst vohition ; bBnoatii tliis angle 
and on the slight contraction oi the 3 inferior volutions are very line 
■equal spiral lines; eiitnmit of volutions oblique and concave ; canal wide, 
moderately impressed.' 

Locality. Mr. King's marl. 

This spccieri is the most nearly allied to B. oanaUoulahom of any Mio- 
cene species. Compared witii a specimen of the latter nearly of the same 
size it has smaller and more numerous tubercles, a wider and less deeply 
impressed canal, narrower body volution, a shorter siphonal canal and 
larger revolving lines. The tine lines beneath the carina are wanting in 
£. canaliculatum. 

It is a generally received opinion that some species of Miocene elieils 
escaped tlie destruction ot the general fauna, and however unaccountable 
this may seem to be, yet the small amount of variation, and in a few spe- 
cies none at all, seems to indicate that some lew kinds ot shells are now 
living which originated in the Miocene period. Dr. Yarrow, who was 
sfationed at Beaufort, N, C, has collected great nnmbers of tho marine 
and estuary shells of the adjacent coast, whieli prove that many of the 
existing Testacca ot t!io West India coasts, as well as of the Atlantic and 
Gulf coasts of Florida, are now living in the waters about Beaufort. 
Among these shells, Oliva Utkrata, Lam, is very abundant, a shell which 
lives in myriads in Tampa Bay, whilst there is a Miocene Oliva eq\ially 
abundant in the bank of Cape Fear river, which, when compared with the 
litterata, offers no character by whicli to distinguish it from that species. 
It is found asEOciated with many extinct shells, and therefore the bed con- 
taining it cannot be confounded with the Post Pliocene, which contains no 
extinct species, and does not occur nearly so far up Cape Fear river. Kven 
a trace of the colored marking of the fossil in question corresponds with 
that ot the recent shell. This fact, as well as the absolute identity of char- 
acters between the fossil Margimdla limaMa, Conrad, and a species liv- 
ing on the coast of South Carolina, leads mo to believe that other recent 
shells have iived in the Miociene era. I thereforo suggest that the following 
species of that formation maybe now living, via: Anomiaephippinm,im., 
Lucina divaricata, Lam,, L. Oonradii d'Ori.) TeUina flexuosa, Say, crepi- 
dula luiguifbrmis, Lam., and C. fornicata, Say. In a future Report on the 
Geological Survey of North Carolina I will make a more extended list of 
euch species as appear to be both recent and fossil. 

Hemarhs on the Tertiary formations of the Atlantic slope. 
The study of the Tertiary fossils of North Carolina has confirmed my 
opinion of the Miocene age of all those strata of sand and clay which bor- 
der the Atlantic from Cnmbcrland county, New Jersey, to the middle of 
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South Caroiuia. It was one eon tcmporaii eons sea Ijottom, huldiug Hviitg 
iiidividualfe at certain species througliont ite entire length, and which is 
eliaracterized by aotno of its species closely resembling existing ones, but 
many more having qo affinity with Americaii shells. In it culminated the 
genera EcsyCwk and Meeceneia., species of which characterize it in aimofit 
every loealit}', T^ic Post-Pliocene above it is easily recognized by having" 
,nonc but existing species of shells. The Tertiary formations in North 
America are -admirably distinguished by dciinito honndariee and a vaet 
difference in their groups of organic remains. The formation which im- 
■mediately preceded the Miocene is what I have named Oiigocene, to dis 
ilngnish it from the Eocene below and tlic Miocene above it. Some 
M'riters object to the name Oiigocene, I fear from want of hnowledge ol 
die fossils it contains, for if a nniqne fauna entities a gronp of strata to a 
separate and independent name, none is more worthy of it than tlieTicks 
l)urg Group, whieli contains not one species of any animal, shell or coral 
in common with either tlie Eocene or Miocene. The corresponding beds 
in Europe are named Oligoc-ene by Beyrich and Older Miocene by Lyell; 
but the affinities of the Tieksbnrg shells are with the Eocene forms and 
Hva widely different from the Miocene, and therefore I protest against tlie 
tci'm Miocene being applied to the Yieksbnrg gronp. It has a higher 
claim to be named Upper Eocene, but it is iar better to follow. wliat no 
■observe in Nature and classify it by a name which has no reteronc-e to 
other formations, with which it holds no species in common. 

In the Eocene Check list, published b)' the Smithsonian Institution, I 
made the error of including Ostrea sellcefor-mis is in the Older Eocene. It 
sbonld be in the Claiborne or Newer Eocene gronp, and the bottom of the 
bed which holds it is the line of division between Older and Newer 
Eocene. This latter group has a strictly marine fauna, and when it was 
elevated so that lagoons were formed, the Ostrea sellcef&nnis made its 
Jirst appearance, and continued its existence into the Claiborne sands but 
sparingly, and soon disappeared. It continued to live while a deposition 
of TO feet of claj' was deposited with- searecly any associated shells ot 
other species, and then a gradual sinking of the deposit occurred, restoring 
sea water with its vast abundance of marine shells, and forming a new 
epoch in the Eocene series. 0. seUceformis\5YeYyis,m'm North Carolina, 
but it is not uncommon in Virginia and South Carolina. 

The Claiborne Group I regard as Newer Eocene ; the Jackson Gronp as 
Older Oiigocene, and the Vicksburg Group as Newer Oiigocene. The 
surveys and explorations in North America have been continued so long, 
tha.t we may fairly aesnme the above divisions or formations to represent 
the snccession of the gronps, without supposing inteiraediate formatione 
to have beeij deposited and swept away without leaving a tr^ce V^^lJi^^HIQlc 



REMARKS ON SOME GENERA OF SHELLS. 



PROTOCAEDrA. Beyn<:/>. 

The type of this genus is P. Hiilana, Sowerbj', a eretaoeous fossil, and 
strictly detined, the geiiiis first appears in tlic Lias, in one species, P. PhiU 
lipsii, Oonrad, {P. striatula, Phillips, not Sowerhy). The Oarboniferous 
allied forms are Gardium dissimilis and O. striaiadiim., Sowerby, which I 
exclude from the genna. 

Peotocaiidia proper consists of vetricoso slielU which are Bcaptnrod witii 
uont-entric lines ending at the angle of the unibonal slope, and having 
entire radiating ribs on tiie post-nmbonai slope; unibonal siope slightly 
incurved. 

The above diagnosis applies only to the Cretaceous species apd excludes 
Cardvmiv Msecium, Eorbes, wiiich Stoliezka includes in the group. 

.Eocene (Jrouji. 

Shell having fine rad lilting lines; post nnibonal slope with acute tubercles 
on the ribs. 

The aberrant furins arc P. difficile, Dcsbayes, P. Plumxte^diana, 
Sowerby, and /■'. nitens, Sowerby, which have smooth posterior ribs, but 
radiating lines on the disk. 

Older Oligocene Group. {Jackinn Group.) 

Agree in scnptiire with tlie Eocene species, 

Netcer Olnjoceiii: Group. { Vicktshurg Group.) 

IJeuiissafcd t^triiv ; enlirc radiating lines uii the ]iost-iiinbonal slope. 



irt ^pinc* on tlie pOBlunibonal .'■lope, 

Ho^todtyGoOgle 



Suhf/env^ OAi.r.f-CARniA, Conrad: 

Of tliis elegant species, Dr. Gray remarks, that 2 odd valves huve Iil'uh 
dredged up from deep water, one valve in the Sooloo scaa and the otlier 
in the Yellow Sea. If the foesil species had the same kind of station we 
might inter that they indicated deep water in the ocean where they lived. 

Pachtoaedicm, Conrad, is very diiferent from this genus, heing mere 
elevated, with prominent Biimmits, direct, and having no angle to the 
nmhonal slope limiting the radiating lines to the posE-nmhonal slope, hnt 
the radiating lines are on part of the disk. Unlike Protocardia there is 
no form nearly related to it in a Tertiary formation. 

CYPRIMERIA. 

The many perfect valves found at Snow Kill enable nie to give the fol- 
lowing diagnosis of this genus : 

Shell inequivalved, bent to the right, dorsal area excavated, hinge of 
right valve with 3 cardinal teeth, and a wide ti-iangnlar pit under the apex, 
which is ridged or uneven ; left valve with b cardinal teeth, the posterior 
one very oblique, narrow, lobed or bifid, the lohes linear; paliial line 
with a slight sinus. 

The abos'e generic clinractei excludes from this genus obeaa d'Orbigny, 
Oldhamiana, Stoliczka, and analoija, Forbes, whicii are referred to it by 
Stoliczka, and indeed I do not find recorded in iiia Palseonfology of Soutli- 
orn India a single species of Cyprimeria. His species, whatever the 
hinge may be, are all without fold and equivalvc, Areopagia numismalis 
and A. rotundata, d'Orbigny, are typical species. Lucina discus, Math- 
eron, ia a fine species, well figured by Dr. Zittell, under the name of 
Cirm discus. O. densata, Conrad, a large species from New Jersey, fig- 
ured in vol 3, of Journal of Acad. Nat. Sciences, Second Series, is very 
difiei'ent from tho spoeies of tJie same name in vol. 2, which may be named 
('. (iHa. 

VRNTLIA. MoHon. 

Stoliczka repudiates this name and substitutes one of liis own. There 
is no recognized name of Vkkii.ia in Oonchology, except tiiat given by 
Morton. Stoliczka has described somesliells which he places in this genus, 
which, however, belong to another, and all the species which he refers to 
Cvi'iiiUA are trim species of Vekii-ia. 
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IDONEATtfJA. Co-nrfKi 

This genus is limited to Cretaceous strata. 'Wio tollowing shells are 
(txotie species of it : Area Japetica, Forbes ; Area dispariiis, d'Orbigny ; 
Area Mavfeaiia, d'Orbigny ; Cucull<ea glaira, Sowerbj ; C. aaHndta, 
Sowerby : O. ohhnga, Millftl-. American species' — ./. Tippana, Coiirarl. 

LATIAROA. Conrad. 

Ditters troitt the above genus in being witboiit the internal plate. 

L. idonea. Less elevated than L. onrnwheUa, Eogers, with a jnore de- 
pressed or shorter post-nrabonal slope ; posterior side more enneiform in 
shape, substance thick ; margin of posterior cicsifrix tliick, prominent, 
acute. I,ength Zi inches. 

JJOnSTllA. .!/«'/(■. 

This genua was founded on asternal chuvactGrs. Mr. t4ubb has published 
!is my opinion that the hinge resembles that of Papybta, bnt I have no 
recollection of telling him so, nor of having seen the hinge, though I may 
liave had a partial view of it. However I have now cleared it from tlic 
matrix of three valves from Mississippi, and give the following diagnosis : 

Eight valve — 3 cardinal teeth just anterior to apex, anterior one short, 
fionical, erect, very small, the other oblique, bent .or angnlated and directed 
anteriorly ; left valve— one very small tooth under the ape.\, triangnlar or 
pyramidal, erect, flat on top, aciUe. 

L. protejitn, Conrad, ^Ciirdiiimj. The ribs arc aiigniar and aijute, shell 
extremely thm in substance ; the tow ribs on tiie post-nmbona! slope are 
minutely punctate, and the smooth part minutely granulated. Casts are 
comiiion in New Jei^ey, but it is only near Kipley, Mississippi, tliat the 
shell has been found. 

Cnrdium. suhAiniiwnse^ d'Orbi^l^ny and C. rrifjiiU']io.}n4,ii, d'Orbigny, ate 
species of this genus. 
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/LT^Jf* KNr)IX H. 



SYNOPSIS OF THE VEETEERATA WHOSE REMAINS HAVE 
BEEN PRESERYED IN THE EORMATIONB OF NORTH 
CAROLINA. 



ELASMOBRANCHII. 

AKToisATit; AiicuATLs Affass. Miocene. 
Myi.iobatis sp. Miocene. 
Zygoeatis sp. 

NoTznANws PKiMiGENius. Atjosn. Mioeoiie. 
("■■iii.KooERno LATiDENS. Affoss. Mioccno. 
ADUNcrs. Affoss. Miocene. 
coiiTOETus, Gihhes. Miocene. 
EOEKTONi, Agass. Miocene. 
Zyg/esa I'liitcA. Agass. {Spkyrna.) Miocene. 
[I.EMiPBT8Tia 9ERPA, Agoss. Mioccne. 
CAiWHARonoR AKGUSTiBENS. Agass. Miocene. 
MEOALODON.' Agas^. Miocene. 
OiYinrs (HiLiQCTDS. Agass. Miocene. 

ApPENDici'LATus. Miocenc. 
OxvBniNA XTPHODON. Aguss. Miocene. 
iiAeTALis. Agass. Miocene. 
OEaoKii. Gihbes. Miocene. 
fiLLiMAHii. Gilbes. Miocene. 
MiNUTA. Agass. Miocene. 
Lamna elegahb. Agass. Miocene. 
c^uspiD.iTA. Agass. Miocene. 
Pkistjr isRACTrvonoN. Oopc. Proc. liostdii Soc. Nat. Hist. !.-i6E>, iil2 
Miocene. 

l^lilSTIS ATTENI:ATT1S. Co»<j. 



Tooth slender, widtli at base less than oiLe-sixtii len*tli, thick and 
(^traiglit. Posterior tkce straight, with a wide ^'r<inve. anterior clll^v«d 



t!Se>ogIe 



haekwiii'ds, obtuse, with a i'iiiiit rnodi:in longitudinal f^roove, PoKtorior 
fitce at tlic tip of the tooth oblique; no stn'ac. 

Length 26.7 lines ; width 4.5 lines ; depth at base 8 lines. 

This species is mneh more slender than the P. agassizii, Gihhes, the 
only species which resembles it. I'^oiind by Prot. W. C. Kerr, State 
Geologist of Nortli Carolina, iit Flowers' marlpit, Dnplin eotinty, North 
Carolina. 

ACTIKOFTERL 

Amblyptebus OKNATi-s. Kmmoiis, N. Araer. Geol. i4, Jig. 16. Trias. 
Ehabdolepis speciosus. Mnmons, 1. e. 45, fig. 17. Triassic beds. 
Pycnodus CAEOI.INBN8I8. J^mmons^ Geol. North Carolina, 1856. Mio- 
cene, llnplin county. 

PNEUMATOSTEITS. Co/>#. 

This genus is established on a caudal vertebra ot a Ush nearly allied lo 
the gars of North Auienca. It is opisthocoelian, and without trace of 
siitare of either nenral or haemal arches. The elements constituting the 
haemal aveh appear to be diapophyses ; they are divergent, and probably 
do not unite distally ; they are directed more posteriorly than anteriorly. 
Their proximal boundary is apparently indicated by an indistinct eleva 
tion, perhaps the position ot" the original snture. The neural arch is 
split above by a deep median anterior fisanre, on each side of which the 
narrow Kygapophyses diverge. There is no zygantrnm. Tiie base of t!ie 
broken neural spine is very small, and is as long as wide ; it may probably 
have had but little elevation. 

The struetHre of the bone is exceedingly light, and the external osseous 
layer very (?ense. In order to lednce the weight eonsislently with die 
size, the lateral and inferior faces are excavated by deep concavities termi- 
nating in pits. There are two on each side separated by a longitudinal 
ridge-like septum, which is plane with the expanded rims of the cup and 
hall. The superior pitb arc beiieatii the base of the neural spine-, and 
nearly meet under the floor of the neural canal. The inferior concavity i.- 
very large, and extends from rim of cup to ball, and is divided longitudi- 
nally by a thin laminar hypapophysis. The bases of the diapophyses are 
wide, and extend from the base of the ball three-fourths the distance on 
each side to the rim of the cup. 

The tori-n ot the vertebra is compressed. The ball is more convex 
transversely than vertically, and presents a slightly double convexity in 
profile. This' !s prodnccd by a slight ti'aii.'^vcr.^e coutrartion of theinferior 
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ibiirtii ot tiio vertioal diameter. The Jioor ot tlie iieiii'iii canal is laisufl U> 
the superior margin of tlic ball. 

This vertebra resembles tlie foiirtli in advance ol tlit: iirst beariug 
chevron bone in Lepidoateus. It differs from it genetically, solely iu the 
completeness of the neural arch above, siiico it is longitndinally fissured iii 
the csieting genus. 

PNEUMATOSTEUS XAHUKTICrS. 6V- 

The speciEc charactere ot this fossil are as follows: The cup la a ver- 
tical oval, slightly truncate below, and openly concave truncate abo\o. 
Its form 16 not unlike that seen in soino ot the Python omorpha. The 
neural arch is much contracted tranversely opposite the nenral spine. The 
surface of the hone is very smooth, except a few alight rogac near the rim 
of the Clip. 

In. rJn. 
Length of centriiiij, 1. 

Width •' " (betwfcii lateral sepia) 7.1 

Depth of Clip, SA 

Width of cup, 7.y 

Depth of ball, 8.5 

Length ot base Vpleurapophyeis, 6.S 

'■ " " neurapophysis, 7. 

Width uenral canal (external, front,) 5.2 

" " ''• (internal, behmd.) 2.8 

The large colls are exposed by the iraetitres of portions of the bone. 
The largest are at the posterior base of the haemal arch and at the sides of 
the former 1.5 line in diameter. These measurements indicate a gar of 
six feet in length, if of usual proportions. 

The specimen on which this species is established was found by the 
writer on a pile of Miocene marl on the plantation of Nathan Edgertou, 
in Wayne county, North Carolina. Its interstices are filled with a hard 
clay matrix, similar to that which adheres to Cetacean remains in the hard 
stratum in the lower part of the Miocene shell bed of that region The 
color is blaclv. 

DIODOIs ANTIQ[:rS. Leid;/, Prw. Acmh Moi. Scieiuu'.-<. 

yuperior and inferior jaws from the Miocene. This fieh was described 
trom transported and much worn spccinLons from the Ashley Kiver, 
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5ii AVPENUIX. 

Soutli OsiL'oiiiia. 'i'lic picooiit spaeitiietiB aro viuwurn, uud diiplay tho 
uharactore ol the tpeciea. Tiiese are very much like those ot the recent 
D, iilameittOBUs. The species appears also to pertain to the horizon ol 
the Miocene. 

POKTHEl'S AAGULATl^S. (Jopc. 

The crown ot the tooth whit-h indicates this species is slender, coni- 
pi-essed and curved backwards and a little inwards, The cireufnference is 
divided by two edges, the anterior acute, the posterior obtuse ; the con- 
vex faces separated by these are not equal, that towards which the crown 
is curved laterally, i. c. the inner, being somewhat more extensive, and 
eonsiderably more convex. 

Enamel smooth, without sculpture. Cutting edge without curvatioiis, 
inoie curved backwards than the posterior, which has but little cnrvatnre. 
Inward curvature slight. 

Liues 
.Diameter (antero-posterior) at middle eiuwii, 5 

DiamGter (transverse) at middle crown, 4 

Dinmeter (transverse) near tip, 3 

Diameter (antero-posterior) near tip, 3 

Discovered by Prof. W". 0. Kerr, State Geologist of North Carolina, in 
the Miocene marl, Duplin county, N. C, with Polygonodon rectus, and 
Iscbyrhiza antique. Leidy. 

IsGiivKmzx A^TiijuA. Leidy, Proeed. Acad, Kat. Sci. Phila, 1850, 550. 
Emmons' IS'. 0. Geoi. Survey, 1856, figs. 47, 48. 

The Miocene ot Sampson, Dnphn and other counties. 

Tiic teeth of this genus bears a very close resemblance to those ot" llic 
genus Eso\ at prooent oxisting in the fresh waters ot the northern 
hemisphere. 

BATBACHIA. 

]'akk>stji,oi;s mvoit^. Cope. Trans. Am. TJiilos. Soc. 18(i!>, p. 10. 

Trias, of Chatham Co. 
DicTYocEi'iiALOS ELKGANS. Lsldy, Proe. Ac. Nat, Sci. Phil. 1856, 256. 
Emmons' N. C. Geol. Survey, 1856. N. Amer. Geology 59, fig. 31, 33. 

Trias, of Chatham Co. 
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TnECACiiAMPeA sp. SainpBOii ceunty, N- C 
Vcrtebno in the S'tate collection at Raloigh. 



THEGACHAMrSA KTTGOSA. Emmons. 

I'elyptyckodon rugosus. Emmon&, Geol. Surv, a^orth Carolina. 

Emmons' figure of this species ia not distinguisfaable from a worn canine 
■of a .5(T^osffl«rw5, and as such I regarded it on a former occasion. An 
■esaminatioB of a specimen reeeiced from Prof. Kerr, shows that ifa affin- 
ities are Orocodilian, and its stmcture similar to that of Thecaohampsa, 
<Jope. It is more strongly rugose-striate than in any of the known species 
but is approached in rugosity by Theeacliampm s^uankensis, Marsh. The 
a-ai.gQ of tke genus is thus extended to JJorth Carolina. 

pLioGOKODotT PRI8CU8. Lcidy, Proc, Acad, Nat, Sci. Phil, 1856, 255, 
/'. nobiUsLeidy. Emmons' Geolog. Survey H". C, 1858, p. 223, figs. i3, i4. 

rOLTDECTES. Cope. 

I'roceed. Amer. Philos. Society, 1870, 271. 

This genus is indicated by one, perhaps more teeth, which resembles in 
some respects those of the Grocodilian genus Thecaohampsa. Crown or 
dense concentric dentinal layers, with small pulp cavity. Enamel with 
two prominent ridges separating inner from outer aspects, but approxi- 
mated on the inner face, which thus included, is hut one-third the circum- 
ference of the tooth. Kidges extending from tip to near base of crown, 
with a sulcus along the inner side of each. Crown acuminate, a little 
swollen at the base and above the middle, section circular, 

POLYDECTES BITURGIDUS. Cope. 

Crown, a slender cone slightly curved near the base. Middle portiort 
constricted, its surface marked with narrow obscure facets. On the inner 
face, a shallow groove within each of the bounding enlci, the two separated 
by an indistinct groove. The enamel is smooth and worn, and leaves no 
traces of other sculpture. 
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Lines 

Leogtli of erown^ SO 

Diameter at base of crown, 10 

Diameter at middle, fl 

Diameter above middle, 6.5 

From tlte marl pits ot James King, Sampson county, N. 0. Discovered 
1)y Prof. W. 0. Kerr, director of the Geological Survey of North Carolina, 

TESTUDINATA. 

Teionys BuiBr. Oop6. Trans. Amer. Philos. Society, 1869, 153. 

Irom greensand oi Duplin county, N. C. 

Tkionyx ep. 

Miocene marl of Sampson cottnty, 

Taphbosphys stkenuus. Cope, Var, 

Trans. Araer. Philos. Soc. 1869, 168. 

Intrusive in Miocene marl in Sampson county, 

THECOEOWTIA. 

Belodon CAKoLiNENsis. EmmoHS. JRhytidodon carolinensis. Emmons' 
{liuiiodon) N. 0. Geol. Survey, 1856. North American Geology, 82. 
Manual of Geology 1T9, fig. 157. Bdodon, Cope. Proceed. Ac. Nat, 
Sei., Fiiila., 1866, 249. ? Palaeosaxtrm suloat-us, Emmons, I. c. ^ CenUB- 
TRodon sulcatus, Lea, ? Oniosaums per^lexus, Leidy, Pr, A. N. S,, Phil. 
1856: Coal strata of the Kempev Trias, of Chatham and Moore counties. 

Teeth of both the smooth and fluted types were fonnd in Anson 
county. The latter {S. carolinensis, Emm.) appear also to occur in 
Wheatley's collection, from the Trias of PhoenexviUe, Penna. Three 
successive torms of the maxillary teeth of £. priscus are figured. 

Belodoh PEfecua. 

Clepsysawrus peuTisyloaniaus, in^ part of Emmona' N. C. Geol. Survey, 
1856. N. Araer. Geology and Manual of Geology. % Palteosanrus ca/ro- 
Unensis, EmmoEs, ibiderft. I Compsosaums priscnts. Leidy,. Proe. Ac. 
ITat. Sci.^Phil., 1856. 

Trias of Chatham, Moore and Montgomery counties- 

The examination of a portion of the Bpecime»B described by Prof. Em- 
mons, from Montgomery county, prove it to be also a Belodon', difiering 
from the last in its rather shorter vertebra and larger size. Portions of 
the cranium exhibiting the angle and symphysis of the mandible vrith a 
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tooth, and part of the nasal bones, point out conchisively its Belodont 
affinitiee. 

Eblodon LEAH. Emmons. Clepsysaurus laeii. Emmons' N, C. Geo- 
logical Survey, N. Amer. Geologj. Manual of Geology. 

Triasaic coal bed of the Dan River region, North Carolina. 

Of this epeceies I have only eeen casts of the conical vertebrae figured 
by Emmons, The evidence to be deduced from the descriptions and fig- 
ures ot this author, is in favor of its reference to the Belodonts, rather 
than to the Dinoeauria. 

DINOSAURIA. 

Cr-EFsysiuiius rENHSYLVANicus. Lea, Joiir. Acad. Nat. Sci. Pliila. IT. 
Emmons' Geol. N. G., 186S,in part. 

Teeth of this genus are very rare, one only having been observed by 
Dr. Lea. Prof. Emmons believed that he had discovered two species in 
the Trias of North Carolina, C.Penn^ylvanicus and C. leai. The greater 
part of the remains on which these were based I have shown to be Belo- 
■donts, but one tooth figured by Emmons N. 0. Geol. Surv., PI. T. f. 3, 
may belong to this genus. 

Prof. Kerr's collection contains two teeth which are identical with that 
associated with the 0. pennsylvanieus by Lea, one of them nearly perfect, 
the other the basal portion only. They exhibit two minutely denticulated 
cutting edges, separated by one-third of the circumference. This third is 
nearly flat, the remaining portion being very convex. One cutting edge 
extends to the base of the crown, the other occupies only the distal two- 
thirds. The section of the tooth would be round at the base were it not 
for the projection of the cutting edge. The enamel is minutely striats 
under tlie glass. The base of the larger tooth measures .75 of an inch in 
diameter. The figure of Emmons leaves something to be desired, as he 
does not represent the long cutting edge of the crown. His discriptions 
of the tooth appears to refer to this genus. Kerr's specimens are conclu- 
sive as to the extent of this formidable genus of carnivorous Dinosauria to 
N. Carolina. They were obtained in Anson county. 

ZATOMTIS Cope. 

This genus embraces reptiles whose teeth are diseribed and figured by 
Prof. Emmons, American Geology, Ft. VI. p. 62, fig. 3i. He found them 
associated with radiate osseous plates (probably dermal) which he found on 
one occasion in connection with the cranium of the supposed Labyrintho- 
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dont, DiciyOG&phalus elegans, Leidy. Botb tlie plates and teeth are too- 
large to be aesociatcd with the latter, and the teeth especially rciniod one 
ot the Dinosauria. Emmons describes a tooth in the followinglanguage : 

"It 16 compressed, curved, finely serrate posteriorl'y, which appears to- 
point to the apex, wlien seen so as to bring into view a sliglit wrinkle oi" 
groove at the base of each tooth. Its enamel covers the whole ceovtd, or 
all above the part implanted or inserted. The enamel is finely or mine- 
utely wrinkled and. at the posterior edge, at the junction of the plates at 
each side, a taint groove remains ; and the eerrae appear like a doiibterowa- 
but near the apex they entirely disappear; the convex or anterior edge is- 
Bmooth. ' The tooth appears moeli Hiie ths- tooth of a Megahmnriis in- 
miniature, though it is less curved. I have found only two teeth ot this- 
kind; the- smallest ia haM the size of the one figured." This- size is- 
.022 m. in length; diameter at base .012. 

In the section given by Emmons, one side of thi& tooth is a littlC' more- 
convex than the others. 

The affinities of this genus appear to be to T&ratosaiwus and L^aps.. 
JFrom both ot these, as well' as from, Megslomurus, it difiers in the absence- 
of serration from the anterior margin, and in the groove in the posterior 
cutting edge dividing it into two appressed serrate edges which disappean 
near the apex. The species may be called. 

ZATOMUS SAECOPHAGUS. Cope. 

Its size about equalled large specimens ot the Southern Alligatop. 

HYPSIEEMA. Cope. 

Char. gen. Proportions of limbs and feet much as in Hadrosaurns. The" 
candal vertebrae elongate and depressed, in the median part ot the series. 

The elongate depressed form of caudal vertebrae, diatingnishes this 
genua from Hadrosau^us. The latter possesses elongate vertebrae- near the' 
extremity ot the series, but anterior to this point, they are first subquad- 
rate in profile, then proximally much narrowed. The form exhibited by 
the known species of this genus is more like that of Hylfeosaurua Mant.. 

EYPSIBEMA CEASSICAUDA. Cope. 

The remains on which this species is ionnded consist of the distal 
extremity of the right humerus, a portion of the shaft of the ]eJt tibia, a. 
a- portion of the fibula, the right internal metatarsus somewhat broken, 
and a caudal vertebra. There are other un characteristic fragments, and 
a. piece which may be a dermal bone. 
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Associated wftli tfjem are sereral eoprolites of ]'arge aiiimalg- 
These species indicate an animal of about the size of tlie Had rosaimis' 
foulkei, Leidj', and with a similar dfaproporClDn in the lengths of the 
limbs. This is read'ily appreciated on comparison of the hoge metatarsna- 
with the light hnments. The mednlParj' cavity of the tibia is large ;' tllat; 
oi'the hoTiierns small. 

Th-e portion ot the hnmerns preserved is injured, amd' the condyles are- 
worn. Its relation to that of H. fonlkei is readily d-etermined, and' on 
comparison the following nmrked diiJereoc-es appear : Tilm ridge connect- 
ing the external l!on■dy^e with the shait posteriorly is acute ; it is rounded" 
jn 11. foulkei. External distal face ia flat dreKghtly concave ; in H. fbulker 
somewhat rounded. It is at righf! angles to the plane of the anterior face,, 
and' forms with it rather hss than a right aagle ; in H. toa-lbei thia-region- 
ia rounded, Distally the shaft is mnch flattened in H. c»a«sicaiida. 

j^easiere»ients: 

lines- 
Anteroposterior diameter of shaft, just above coiiflylo?, 20.5' 

Width external tace distally^ 94 

" oleeranar fossa, Ifi 

"■ condylee, (estimated) 64 

The anterior tace at oyct three inches above the coud-yfes is sJightly eon- 
eave, Aboat 4.5 inches above the articular tace of the extern-al condyle,, 
the acnte ridge dividing the posterior and external faces disappears-, aji<£ 
the suviace becomes regularly rounded. 

The portion of the tibia is from the shaft d that of the left side, jiisfe 
below the saperior antero-postemor expansion. There&re the inner face 
is the most extensive, and the posterior the least so. It diifers from the*, 
same part in H- foulkei, in jte less angularity, especially in the meres 
rDundedi, and less defined posterior face. The intemul facen-arrows dowi>- 
wards, and while the greatest diametcp et the fragment above is antero- 
posterior, below it is diagonal, the anterior point being the inner. 

Msasuxements. 

Antero-postcrior diameter above, 48 

Transverse " '• 22; 6 

" " medullary cavity, 20.5 

The portion of fibula is the' distal, and resembles that of Hadrosanrus" 
foulkei, in being slightry expanded near the extremity, andclyindric itf 
the lower part.of the shait. In both genera and Ornithotarsus, Cope, thos 
^stal extremity of the iiTanla is less attenuated than in Iguanodon.. 
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Lines. 
Transverse distal diameter, 40.5 

do. five inches above. 30 

Tile right internal metatareus also bears considerable resemblance to 
that of H. foulkci. Its proximal extremity is much more convex in its 
inner outline than in that species. The inner proximal face is plane and 
longitudinally wrinkled. The proximal or tarsal articular face is concave 
anteriorly ; its plane is at right angles to the axis of the shaft of the bone 
It is strongly oblique in Hadrosaurus foulkei, and a rib-like prominence 
ot the outer face crosses the latter obliquely and at right angles to the 
proximal extremity. Wo such rib exists in thu present casecause, be the 
weight was supported by the shaft bone, directly and not obliquely as in 
Hadrosanrus, Thus the Hypsibems walked more exactly on the toes 
than did the Hadrosanri. 

The posterior margin is thinner, and as in H. fonlkei, presents a rather 
email median protuberance. The distal condyle is broken away, but the 
twist of the distal portion of the shaft shows that it was directed away from 
the adjoining metatarsal, posteriorly. 

Measuremen ts. 

Length from antero-siiperior to postero-inferior extremity 

(inferior articular face worn away), 10 10 

Transverse diameter proxiraally, 3 

" " medially, 2 3.5 

Antero-posterior do, do., 3 6 

The diameters ot the shaft are somewhat larger than in the H. foulkei 
given by Leidy, 

The caudal vertebra is of large size and peculiar form. The centrum 
is considerably wider than deep, and considerably longer than wide. The 
posterior chevron articulations are small, and each is connected with 
each anterior by a strong ronnded angulation. Between the latter the 
space is wide and slightly concave in transverse section, least so me- 
dially. A marked peculiarity ie seen in the strong longitudinal ridge which 
divides the lateral surface of the vertebrae into two nearly equal faces, 
The nenral arch is elongate, the neural canal small, in section a short very 
tical ellipse. The articidar face of the zygaphophyses makes an angle of 
abont thirty-five degrees to the perpendicular. The crest of the arch rises 
a half inch behind these into the very stout basis of the neural spine, the 
greater part of vi'hieh, with the posterior zygapophyses, is broken off. The 
inclination ot the base is at about 65" to the vertical diameter of the bone 



ityGoogle 



APPENDIX. 6V 

The articular faces are both slightly concave, as are the lateral faces whiuh 
arc separated by the lateral ridge. 

M. Zin. 

Length of centrum, i fi 

" " basis neural arch, 3 9 

Width posterior articular face, 4 

Bcpth do. medially, 2 8 

" " laterally, 3 3 

" basis neural apine, 13 

Transverse diameter neural canal behind, 10 

"Width between latero-interior ridges, 1 9 

" vertical, efface of zygapophyscs, 11 

There is a light rugose protuberance in the position of the diapophysis. 

The peualiarities ot this vertebra indicate most strikingly the generic 
distinctness of this great reptile from the Iladrosaurns. It is true it pre- 
sents some similarity in form to the terminal caudala of that ftenus, and if 
it could be reterred to that portion of the aeries, would indicate merely 
another and larger species ot Hadrosaurus. It differs in form from these 
vertebrae, in its depressed instead ot compressed form, and its lateiai angu- 
lation. That it belongs to a more anterior position in the tail is evident 
irom the rery large size of the basis of the neural spine, and general greater 
development of the neural arch and zygapophyses, and the trace of dia- 
pophysis. Further, it ie over four times the size of the terminal caudal^ 
of H. foulltei, while the remaining elemements do not indicate any such 
extraordinary dimensiona. A position a little behind the middle of the- 
series would relate well to the other proportions. 

A worn bone found with the metatarsus, has the proportions of some ot 
the dermal bones ot certain Dinosauria Its large size is appropriate to 
the present species. Its base is flat with rounded outlines, and does not 
exhibit any superficial dense layer; the texture ot the interior bone is 
rather dense. The mass of the bone rises as a short thick cone turned' 
abruptly to one side, the middle and apex strongly compressed, so much 
so that the section presents an acute angle on that side to which the apex 
curves. The bone is not entirely symmetrical, one side near the posterior 
keel being more concave than the other. The structure of the hone i& 
rather dense. Its exact posoitton is somewhat nncertarn. 

In. 
Diameter at base, 3 

Greatest height (apex broken), 2 5 

This is another ot those remarabie forms which the reptilian type devel- 
oped in past ages. That it was hei'bivorons, and relied le^ on its tail for 
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support .tlmn Hiidrosanrus, appears probable. Large coprolites of tlio 
character ot those of herbivorous animals accompanied the boneK. They 
resemble somewhat those of the liog ; one has a diameter of i'onr inches 
<jne way, and 2^ Indies the other ; extremity broad, obtuse. The probablo 
form of the ting.ual phalanges, points also to the same habit. The proprie- 
tor of the pit told the writer that he had more than once seen largo 
"hoe.fs" and "wide toe-joints" taken out during the excavation. 

This species is different from the Ornithotarsiis imniania, Cope, and 
belongs to a different genus. The shaft of the tibia in the latter is tilled 
with oancelloiis tissue ; in the present animal it is entirely hollow. 

From the man'l pits of James King. 

HADROSACRIIS. Zaldy. 
HADKOSAUmiS TRIPOS. Coj>e. 

At a point abont ten miles distant from the marl pit in which the llyp- 
ei-bema was fonnd, Prof. Kerr discovered a caudal vertebra of a colossal 
reptile, whose alHnities are evidently near to the Hadrosauriis foulkei. 

This vertebra is one ot the distal, as evidenced by the entire absence 
ofany trace of diapophyais, and its snbquadrate longitudinal section, as 
well as by the small size of the nonral arch and spine. At first sight it 
would appear to occupy a position between the thirtieth and thirty-sixtix 
of the series; the fonner in H. foulkei has, however, rudiments of a dia- 
pophysis. Both its articnlar faces are distinctly biconcave. The large 
size of the chevron articnlar face is as in the thirtieth, and the concavity of 
its lateral faces as in the twenty-sixtli ; in the thirty si.'Jth the sides are 
entirely plane. The round form of the neural canal, aa well as the lack 
of diapophyses, are points of resemblance to the thirty-sixth, but it is more 
than twice as long as that vertebrae in the H, funlkei. In the thirteenth 
the neural is somewhat depressed and becomes more so as we advance to- 
wards the proximal part of the series. The atnall antero-posterior extent 
of the neural arch is much as in the thirtieth in H foulkei, but the basis ot 
the neural spine, which is broken off in this, as well as the old species, is 
mnch more slight. It is bo very thin and weak as to indicate either a 
comparatively alight development of the spine, or a very posterior position 
in the series. A weak lateral ridge marks the side of ihe centrum, which 
ifi below the middle line. It holds the same position in the thirty-sixth in 
II tunlkei, but is ,ib fvc the iiiiiMIe in the tbirlieth and those anterior. 
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Ifeasurements. In. Lin. 

Depth centrum to summit chevroa articnlation, 5 

do. from neural canal without chevroa face, 4 

Greatest width do., 4 9 

Length centrum, 4 S 

do. neurapophysis, 2 6 

Width between anterior zjitapophyses, 1 3 

do. of arch above, 1 6 

do. neura! canal, 10 

Depth do. do., 10 

do. basis nural epine, 5 

This specimen waa procured from the marl pit of W. J. Thompson, 
Sampson county, North Carolina. 

A second and much smaller vertebra from the pit that turniahed the 
remains of Hypaibeina erassicauda, belonged to a third individual, and 
possibly to this species. Its proportions would po'int to a position near 
the end of the tail, and its form is less elongate and compressed than those 
in that position in H. foulkei. Its neural arch is not co-ossified. The 
extremities are slightly concave, the general form subcLuadrate. 

Lines. 
Length of centrum, 30.5 

Diameter extremity, (vertical) 18. 

" *' (transverse) 21.5 

middle, 15. 

The first named vertebra pertained to an immense species, perhaps 
double the Hadrosanrus foulkei in weight and bulk, should the general 
proportions of the two have been at all similar. In that case the length 
of the femur would be sixty-two and a quarter inches. 

PYTIIONOMOKPHA.. 

iPoLYGONODON BKCTUS. Leldy. Emmons' Geol. Survey N.- C. 1856; 
218. 

Duplin county and Capo Fear Eiver. 

LiODON sp. Macrosaurus sp. Emmons 1. e, 

MosasaubUs oeassidbks, Marsh- in^ Cope's Synopsis Bat. Eept. N". Am. 
Trans. Sac, Philos. 1869^ 198. 

AVES. 

Catakkhactbs antiquus, Marsh Sill. Amcr. Journ. Sci. Arts, 1870, 213, 
Tsrboro', Edgeeoznbe county, N. C. 
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MAMMALIA. 

Cetacea. 

Ebcheiohttds MYSTicEToiDEs. Emmoiis. (Salaeva.) EmmonB' No. Ca- 
Jeol. Snrv. 1856, p. 204, ii^. 26. Leidy Mamm. Dak. Nebr. 1869. 

ESCIIRICHTIUS POLYPORUS. Oope. 

Species Nova. 



Oliaracter. Eaoins mantiibiiU with eoronoid process but tittle elevated ; 
form compressed with narrow acate snperior margin, which is not flattened 
posteriorly. On its inner face a wide shallow f^oove in which the inner 
series of foramina lie. Foramina ot outer series large, numeroas. Siko 
large. 

■ DeSGription. This whale, from the form of the ramus mandibiilli, is a 
finner, and from the slightly developed eoronoid process, allied to the 
humpbacks. The eoronoid, the antenor position ot the dental ioramen, 
and the angular process, confirm these relationshipa. Whether it be a 
Megaptera or an Eschrichtius I am not prepared to state. Ear bullae of the. 
forms ot both these genera occur in the strata in which the present S]iecios 
was found, and futove investigation must determine which are referable to 
the latter. Such a bulla ot the form ot and probably belonging to, Megap- 
tera, has been named Balaena mystiaetoides by Emmons*, (North Carolina 
Geoi. Survey Tab.) 

The fragment on which the present species is based, is the proximal two- 
fifths tlie left ramus mandibnli, with a considerable part of the condyle. 
The direction of the shaft from a short distance anterior to the eoronoid 
process, is decurved. The inferior margin is slightly contracted below the 
eoronoid process, and is for a short distance convex and narrowed into 
a ridge; anteriorly it is more obtuse or convex transversely. The inner 
face is plane at the eoronoid process, the outer convex. Anterior to this 
point the convexity is strong; at the distal end of the fragment, much 
marked. 

The angular process has extended beyond the line of the condyle; its 
extremity is broken away. A wide groove separates it from the base ot 
the ramus. The surface of the condyle is transverse to the planeof the 
ramus, and ie strikingly elevated above the portion of the ramus anterior 
to it, being as high as the tip of the eoronoid process. A low knob 
jn-ojcets on the iiincT face of the ramus beneath its anterior part,,and 
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below the groove. T!ie dental foramen is large and is overlmng by the 
thin inearved snperior margin of the ramus. Its anterior margin terriii- 
iiates just behind the posterior part of the base of the coronoid process. 
The pores of the inner series are small and nnmerons ; the last one 
is a little anterior to the base of the coronoid process (34 lines). They 
are situated in a wide shallow groove which occupies a portion of t!ie 
inner face of the ramus below the npper edge. Their interspaces are no- 
■qnite equal ; thns twenty lines separates two, and four are included in 
thij-ty-six lines. The foramina of the external series are more numerous 
than in any of the other species from the Miocene of our Eastern States. 
As in otliera tlie last pairs are less spaced than the anterior. In a space 
■of six inches and twenty lines there are six foramina, the third from 
behind nme lines below the superior margin. Thirty-four lines sepa- 
rates tlie anterior pair ; twenty-two of the posterior. The last foramen is 
about a half inch anterior to the place of tlio last one of the inner side. 

Feet. Lines. 

Length of fragment, 2 43 

Depth just behind coronoid, 50 

■" " in front of " 06 

" at fourth inner foramen, 62 

Diameter " " " 27 

This ramus chiefly resembles that ot Esehr, cephalns from Maryland. 
It is less compressed, though crushed, and less attenuated on the upper 
margin near coronoid process; the coronoid process considerably smaller 
Outer series of pores most nnmerons and extending farther back, inner 
in a marked groove which is wanting in E. cephalns. Outer wall of 
angular region more everted. Inferior wall of dental or mandibular canal 
descending from margin of foramen in E. eephalus, ascending in E. poly- 
porQS. 

From the Miocene marl of Edgecombe county, N. C. Obtained by the 
writer under the auspices of the North Carolina State Geological Survey, 
under Prof W. 0, Kerr, director. 

Vertebrte which as to size and structure would accord with the present 
species, are not uncommon in the same deposit ; their description is 
reserved for a future occasion. 
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44 APPENDIX. 

MESOTEEAS. Cope. 
Gemis novum, 

Oharad&r. Orbital proceae of frontal narrower, exceedingly thick and 
massive at tbe extremity. Posterior lumbais and anterior candals with 
short antero-posterior diameter. Premaxillary and maxiUary bones de- 
pressed, the latter thin, horizontal, narrow. Otic bnlla depressed. 

This genns is allied to Balaena in the form of its vertebra, and to some 
extent in that of ite frontal bone. The flatness of the maxillary and pre- 
maxillary is rather that of Balaenoptera, The extraordinary mass of the 
Buperciiiary portion of the frontal is peculiar to the species which iorms 
the type of tbe genus, so far as known. 

Mesotebas kekeianus. C(yp6. 

Species nova. 

This species was discovered by Prof. W. C. Kerr, Director of the 
Geological Survey of North Carolina, in a bed of miocene marl, at a 
point where it was cut by Quanky creek, a tributary of the Roanoke river, 
in Halifax county, !N, C. A portion of the cranium had been noticed for 
some years projecting from the steep bank or wall oi the small canon ot 
tbe creek at about thirty feet below the surface of the ground. Prof. 
Kerr, with the aid of a number of men, dug from its bed and elevated to 
the surface of the ground a large fragment of the cranium, including the 
greater part of the left maxillary and premaxillary bones, ■with a large 
part of the frontal, A large fragment of the right ramus of the man- 
dible; an otic bulla, several lumbar and caudal vertebra, with several 
broken ribs, were also obtained. 

These remains indicate not only a species, but a genus new to science, 
and the largest extinct Balaenoid yet discovered. 

The principal mass includes from the posterior margin of the trans- 
verse process of the frontal, to within four or five feet of the end ot the 
muzzle. The mass measures eleven feet six inches in length. The 
fragment of the ramus mandibuli measures thirteen feet; five feet are 
probably lost distally, and there is no trace of coronoid process at the point 
■where it is broken oft' proxinially. The leng'b of the restored cranium 
would not be less thun eighteen feet. This gives lor the total length, esti- 
mating on the basis of Megaptera, seventy-tive to eighty feet. 

The orbital process is nearly in line with the maxillary, probably in con- 
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sequence ot presBure when lying in an oblique position. The whole cra- 
nium has been injured from the same cause, and the matrix usually soft,, 
torrned a solid investment of carbonate of lime from the carbonic acid lib- 
erated dnring decomposition, which required several days labor to remove. 
The parietal, occiDital, and other bones of the brain-ease proper, wore not 
recovered. 

Descripiion. The upper surface of the muzzle is but little deeurved 
anteriorly. A portion of its outer margin, at the posterior part, is pre- 
served, so that its width is tnown. The maxillary forms a rather thin 
lamina, and does not present any great median deciirvature, aa though 
the vomer was not prominent below. Perhaps ihio peculiar flatness is 
partly due to pressure, but the prema^llary presents a similar character, 
which is evidently normal. This element forms one margin of the mass, 
and the question as to whether the exposed lace were the outer of the 
right, or the inner of the left bone, required some care for its solution. Ante- 
riorly it is three inches in depth, near the posterior extremity, two inchea- 
Tlie greatest width near the middle, six inches. The margin next the 
remainder ol the mass, is rather the more elevated ; the external some- 
what prominent and rounded. Beneath it a deep groove marks appa- 
rently the exit of a foramen, A groove in the same line is seen at va- 
rious points throughont its length where exposed. This bone is thus much, 
flatter than in any of the Finner whales, and resembles more that of the 
right whales. The outer face being nearly plane, it can scarcely be the 
vomerine face, which is concave, especiaUy so in Balaena, for the accom- 
modation of the cartilaginous axis. The foramina and grooves equally 
present in boththese genera, are on the external side ; I therefore conclude 
that the external side ot the right premaxiliary ia the one exposed, and that 
the width of the muzzle includes the left premaxiliary and maxillary. 
The suture between the latter is not distinct, owing to the presence of 
longitudinal fractures. The width of the maxillary after the premaxiliary 
is deducted, is not great, and is intermediate between that seen in Balaena 
and Megaptera. The right premaxiliary may be traced for six feet two 
inches. Behind it a portion of the snperficiea ot the cranium slopes 
towards the position formerly oecnpied as a blowhole. 

The margin of the maxiUary is horizontal, and rather thin. It 
becomes thicker posteriorly where it has been crushed back on the lateral 
orbital process of the frontal. Its accnminated extremity is seen lying on 
the latter. 

The orbital process of the frontal is remarkably massive, and might at 
first be taken for the squamosal. Its posterior margin is free to within a 
toot of the probable position of the blowholes. This fact, in connection 
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with its deep postero-inferior concavity in cross ss:;tion, is conclusive as 
to its relations. The form is not horizontally expanded as in Megaptera, 
nor attenuated as in Bakena, but has rather the pro[jortions seen in 
Reiuhardt's figure of the youn^ Balaena myatieetiia : (Otn Nordlivalcn 
pi in.) That is, it has snbparallel anterior and posterior sides ; the ex- 
tremity a little widened by the production bactwards of the posterior por- 
tion. The anterioi- portion aUo aomawhat, though le35, protuberant. The 
whole extremity truncate and remarliably thickened. Thus it is nineteen 
inches long, the anterior tuberosity seventeen inches deep, the inferior out- 
line nearly straight, The orbital concavity, which is eontinnous with the 
•optic foramen, opens bahind tha p«terijr tnbarosity and is defined exte- 
riorly bv the expanded posterior margin of the bone. Thus ttie great tube- 
rosity which gives character to the bone was above and in front ot the eye. 

The portion of the 'miiidlb'j praservei presents mirksd characters. 
The inner face is slightly concave, or plane, the external, strongly convex. 
The inferior edge is narrowed, and the superior scarcely less so ; the 
inner face rounds a little to the former, and to a wide groove just 
'below the latter. This groove is one inch wide near the middle of 
the ramus, and is marked by a series of many s...all foramina. 
These are closer together in tlie anterior, and regularly more widely 
«paced to the posterior portion. Thus anteriorly they are 3.5 inches 
■apart ; posteriorly four inches separate them, and near the extiemity 
■of the series, six inches. T failed to find any foramina on the ex- 
"terna! face of the rarans. It is difficult, however, to believe that they , 
■are totally absent ; it may be that they are confined to the anterior portion, 
•which has not been preserved. This peculiarity, if entirely established, 
marks the species as quite distinct from any heretofore known from char- 
acters of the mandible. The depth in this species at the first point where 
the foramina are four inches apart, is fourteen inches. 

There are some other pieces apparently belonging to the cranium, whose 
"exact positions I cannot now assign. One of these looks like a segment of 
a ramus of the lower jaw, but the contraction ot the superior and inferior 
outlines is too great. One face ia piano- concave, the other convex flat- 
tened, with oblique saperior and inferior faces, the latter the widest. 
Deptii of plane, ten inches ; depth exterior flattened face, 7.75 inches. 
Depth six inches from same point, 7.5 inches. TJie second uncertain 
fragment is long and with parallel margins. The outer tace is stronglj' 
■convex ; the inner, at one extremity concave, so that a section would be 
half a crescent (the lower portion being lost.) The inner face gradually 
becomes convex, though not strongly so, and the long diameter is trans- 
■verse, while it is vertical at the anterior end. The former is seven inches ; 
4he Iftttor «ight inches. The fragment looks like the extremity of a pro- 
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maxillai'y bone, possibly a maxillary, but it is scarcely aj>propriato to tbe 
premasillary already deecribed- 

The periotia 'bones of tbe left side were presei-vcd almost entire. The 
bulla has the flat inferior face of the genus Balaena, and tbe periotic 
processes are exceedingly short, shorter even tJian those of the spe- 
cies ot Balaena (B. mystictiis and E. cisarctiea.) Tbe external process 
IB Tiot longer than the posterior, and is compt'essed and deeply grooved 
longitndinsUy below. The posterior process is at right angles to the 
exterior, and as broad as long. It bears a sublongitndinal ridge near 
the middle of its inferior lace; anterior to it, separated by an inter- 
val, a transverse ridge occurs to which the ed^ of the thin lip of 
the bulla is attached. The anterior process contains the usual fora- 
mina, and is broader than long. The superior face ot these bones is 
quite rugose. The bnlla is more flattened, i. e. has a shorter Yertical 
diameter, than. either that of Balaena mysticetns or B. cisarctica. The 
circninference is not a sharp edge as in B. cisarctica, but is truncate and 
rugose, at the inner extremity most so. At the external extremity the 
face gives way to a ronnded edge. Tbe interior face is coarsely impressed 
punctate, and has a curved depression inside tbe anterior margin. The 
posterior margin is marked by the usual three grooves with intervening 
inflations. The general outline, viewed from below is hexagonal, with tbe 
length of the aides as follows, beginning with the longest ; posterior, ante- 
rior, interior, postero and antero-exterior equal, an tero-in terror very short. 
The bulla of E. cisaretioa exhibits a long posterior and long interior eido, 
connected by an arched outline. 

The verfebrm are those ot the genns Balaena, The general form of 
the centra of anterior lumbara and caudals, is abbreviated, especially tbe 
ktter. The diapophyses of the former are thick at the base; one of those 
preserved may be a posterior dorsai, bat the ends of the diapophyses arc 
not preserved. In a caudal with very short diapophyses, which are a 
little nearer the bases ot the chevrons than that of the neural arch, a 
small foramen penetrates the centrum from a point three inches above the 
base of the diapophyses, and issues at a point 2,5 inches below it. The 
articular faces are convex ; there is a small rugose central area, and an 
external annnlar space with coarse, concentric ridges. 

Measufem&nt.i. 

Ft. In. Lin, 
Length ot fragment of o. maxillare to extremity which 

reposes on frontal, 9. 8 
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Ft. 


In. 


Width of same (imtli lett promaxillary) at H im 


:lics 




trom extremitj, 


16 




Transverse diameter periotic bulla, 


6 


8.T 


Longitudinal, 


4 


9.5 


Vertical, 


iJ 


1.6 


Length external periotic process. 


1 


9.5 


" poaterior " *' 


2 


2 


" centrum anteriorliimbar no. 1, 


10 


7.5 


Vertical and transverse diameter do. each, 


12 




Width neural canal 


5 




I,ength diapophysia, 


17 




Width " at base, 


7 




middle, 


6 




Length centrum lumbar no. 2, 


10.5 




Both diameters of articular face. 


13 




Width neural canal, 


,15 




" (antero-poaterior,) neural spine. 


5 




Length centrum of a eaiidal, 


6.5 




Diameter articular face, (vertical) 


14. 


6 


'■■ " (transverse) 


14. 




" neural canal, 


1.5 




" inter-chevron groove, 


3 





As compared with the described species, the characters of the Mesoteras 
kerrianua are well marked. Thus the earbone is totally different from 
that ot Eschrichtius cephalua and E. mysticetoidea {Balaena Emmons, 
Leidy) and the mandibular ramus is not flattened above as in E. prisons 
and E. espansus. The paucity or absence of external foramina distin- 
guished it from the E. polyporns. Finally, E. leptoeentrus presents 
generic characters in its known cervical vertebne which will not probably 
be found in the present whale. Though these vertebrse of Mesoteras 
have not been found, I anticipate that they will present more nearly the 
characters of the genua Balaena, in accordance with the remainder of the 
structure. They are probably entirely different irom those of Palseo- 
cetus of Seeley. 

It has been known to geologists and others for some time, that a 
skeleton ot some kind had been exposed by the erosive action ot the 
waters of a creek in Eastern North Carolina, and was to be seen lying in 
its bed diagonally across it. The writer recently visited the spot, and 
found the stream to be some fifty feet in width, containing water of from 
three to five feet in depth. The direction and extent ot the skeleton was 
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indicated by the proprietor, Jesse W. Parker, since the water concealed 
it from view. It would appear to extend very nearly across the creek, 
and have a lengtii of 50 to 60 feet. Some of the vertebrae eould be dia- 
tinguished by feeling with a rod. When the waters are low towards the 
end of the snmmei, its length is exposed, and it can be used as a loot log 
by the traveller. The only notice of this fossil is that given by Timothy 
A. Conrad in the " Miocene Shells of North America." On the 
bank near the this skeleton were four portions of the skeleton ot an adult 
finner whale of some sixty feet in length. 

Prof. Kerr, director of the survey, succeeded in obtaining one or two 
of the lumbosai;ral vertebrae of the specimen, which is above noticed. 
These were submitted tb me at Raleigh. They belong to a right whale, 
or one nearer to Balaena than Balaenoptera, They are in fact identical 
in character with thsse of the species Mesoteras kerrianus, and belong 
probaHy to it. The following is a description of one of them from the 
posterior dorsal anterior lumbar region. 

Median line below, obtusely keeled, sides a little concave. Articular 
face with a large median elevated area, which is coarsely obsoletely 
rugose ; the marginal area exhibits fine concentric rugosities. 

Measurements. 



Length centrum, 7 

" basis of diapophyeis, 4.5 

Depth " " 3.25 

" articular face, 8.3 

Width " " 9 

Thickness of epiphysis, 0.75 

The epiphyses are free and the individual is young. A vertebraof simi- 
lai character to, and rather larger size than any here described, was 
obtained by the writer near Nahunta, Wayne county, N. C. The species 
would not appear to be rare. 

This whale ts named tor Prof W. C. Kerr, ot Ealeigh, who has vital- 
ized the State Survey and is prosecuting it -with great advantage to all 
the branches of science that lie within its scope. 

Bal4eno:pteea sp. Otolites of whale. Emmon's JJ". C. Geol. Sur- 
vey, 1856, 205 iig. 27. 

DELrniNAPTEKL's 0K0INU8. Cope, sp. nov. 

7 Ho.todtyGoOgIe 
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Established on a portion of the ramus of the raandible containing a!- 
Yeoli tor four teeth, and [exhibiting a considerable part ot the symphysig 
ntandibuli ; several eorvi?al, doreal, and lumbar vertebrae, with fragments 
of ribs and othef bonea. They were found by the writer near together on 
thesnrfaceoi 3t rather small pile ot marl of the Miocene of 'Wayne' 
Connty. 

The mandibular ramus is rather slender, hut thiek, and the symphysis 
is short. Though the extremity is broken away on the inner side. The' 
distal siiriaee appears on the outer side. The alveoli are large, circular in 
aeetiop, separated by rather weak septa, and are bnt slightly obliqnc. 
Their form, size and position are quite similar to that seen in the genns^ 
Orea. 

The cervical vertebrae from the fifth posteriorly, are separate. The 
fourth or fifth of the series, is ronnd in the section of the entrum ; and 
of very small tore and att diameter. The vertebral canal is not quite en- 
closed by well developed, fiat dlandparapophyses. The himbro sacral 
vertabrae are not elongate, hut intermediate as in the Delphinapteri 
(Selugas^) The diapopltyses are flat. Diameter of centra, two inches J 
length a little greater, Diartreter of centrum ot cervical, two hiehes. 
Depth of ramus at fourth alveolus from distal extremity 18 lines. Epiphy- 
ses all co-ossified. 

The large separation of the cervical vertebrae, distinguishes this Del- 
phinoid as allied to Delphinapterus, or the l^elugas ot the colder regions 
of the modern ocean, though the anterior may be found hereafter to b© 
more consolidated than in them. The charaster of the dentition is more 
powerful than in the existing species, and approaches that of Orca, though 
weaker than most of the fenown species of that genus. Its size was pro- 
bably that of the average of the white whales, about thirteen feet. Vi 
might be mentioned in this connection, that I have recently become ac- 
quainted with an Orca, probably from the warmer parts of the American 
Atlantic coasts in which, only four cervical centra have coossifled centra, 
and the fifth is attached by the neural arch only. The cranium measure* 
32 inches in. length. 

Physetee vett!s. Leidy. PTtyseier aniiqmis, Leidy, not Gervais- 
Oatodon veins, Leidy, Extiuot Mamm. Dakota and Nebraska. 

Miocene. 

Oeyctekocetus coRKirriDENS. Leidy. Synopsis N. Am. Mamm. in 
Ext. Mamm. Dakota and Nebraska. I'roe. A.N. Sci. Phil. 1856, 225. 
Emmons Geol. Surv., N. 0. 1856 210-1 figa-. 0. quadratidens, Leidy 
I, c. Emmons 1. c. Miocene, Pitt Co., and Cape Fear River. 
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Ontooetus BMMONen. Leidy. Emmons G&. 
Mioeene. 



, Siirs-. W". C. "1856. 



Prdboscidia. 



TEiLoruoDON omoTiCL'8. BliiiH, Mast&don gig&,nteus, ohioticiis ei 
n'merican'us auctonim. 

Postpliocene, varions loeaiities. 

Mastodon obscorus. Leidy Joiirn. Acad. Wat. Sci. Phil. 1869, p. 396 
Tab. xxYJi 13-15-16. 

Miocene, Edgecombe and Pitt Counties. 

Elet-has AJiBEioANue. Lcidj 1. c. p. 397, Postpliocene, 



Insectivora. 



Dkomatiieeium sylvbstee. Etnmona' N. 0. Gcol. Survey 1856. N. 
Atner. Geology pt. YI p. 93, fig. 66. 
TriasBic coal measures, Chatham County. 



, HUMBEE SPECIES OF 



Manunalia, 

Avee, 

ileptilia, 

Batrachia, 

Teleostei, 

Oanoidei, 

Elasmobraniihiij 



1 
15 
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EXPLANATION OF PLATES. 

Plate 5 — HypsiheTna erassicauda. 
Fig. 1. Caudal vertebra of Hadrosaunis tripos, aide ; la. articular 
face. 

Fig. 2. do. young? a. end ; b. below. 

Fig. 3. EechricLtiuB polyporus, side. 3a. above. 

Plate 6 — Hypsibema crasaioauda. 
Eig. 1. Humerus, distal portion, from below ; la. from end. 
Fig, 2. Tibia ehatt, from the aide ; 2a. from end. 
Fig. 3. Caudal vertebra. 
Fig. 4. Coprolite fragment. 

Plate l—Had/rosav/r'us i/ripoa. Eachriehtius poh/porus. 
Fig. 1. Fibula, lower portion ; a. proximal end of do. 
Fig. 2. Outer naetataraal, inner side ; 2a. proximal end of do. 

Plate 8 — Mesoteras herrimms. Clepmisa''Mrus pennsylvanious. 
Theoachat/ipsa rugosa. PolydeGtea iiturgidios. Selodon priscus. Dio- 



Tig. 1. Mesoteras herr-ianus, periotie bones, la. interior view; lb. 
end view. 

Fig. 2. Polydectes Mturgidns, erown of tootb, side ; 2a. inner view. 

Fig, 3. Theeacham-psa rugosa, crown of tooth, inner view. 

Fig. 4. Ol&psysa/iiTus, tooth, inside view ; 4a. posterior view ; 4b. sec- 
tion base ; 4e. do near extremity ; 4d. base of larger sp. 

Fig. 5. Belodonf priscus, anterior tooth; 5a. posterior view of an- 
other ; 5b. lateral view of a iDOsterior tooth ; 5c. edge of do. 

Fig. 6. Diodon antiqmis, upper jaw, front ; 6a, do. from below ; 6b. 
lower jaw from front ; 6c. do. from above. 
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Pkof. W. C. Kekk, 

Slate Geologist of JH^orth Carolina : 

Sib: — J beg to submit the following preliminary report on the min- 
eral found in the State of North Carolina, The time allotted to me for 
the preparation of the same liaviog been very short, and most of the 
priiieipal localities of minerals being at present inaccessible, my list neees- 
sarily mast be very imperfect ; it shows, however, a variety of highly 
interesting and commercially important minerals and ores, which ia 
freater than that rrf any other State in the Union. It ie to be hoped that 
the wisdom of yonr Legislature will order the continuation of the geolog- 
ical survey, which has already given sucli important results to the State, 
and that a more libera! appropriation may enable you to continue the 
work on a larger scale. The materials collected for the mineralogieal 
report can in the meantime be worked up, the varioas ores and minerals 
be analyzed and the results be presented in a more finished shape, 

I am under obligations to several gentlemen for the aeaiBtanee which 
they have given in the preparation of the list ot the North Carolina min- 
erals, especially to General Clingm.in, of Ashevifle, Dr. Hunter, of Cot- 
tage Home, Lincoln county, Dr. Asbiiry, of Charlotte, Rev. CD. Smith, 
of Franklin, Macon county, and many others. Many promises of assis- 
tance have been made, but, nnfortnnately, nearly as many have been for- 
gotten, and it is to be hoped that those, who made them will in the future 
show a more lively interest in the work, which we are doing, by sending 
to the Museum, at Haleigh, everything in their immediate neighborhood, 
which which may be of interest, eo that it can be described and preserved. 

Although it might have been more convenient to adopt in this prelimi- 
nary report another plan and to put the different ores ot one metal under 
one head, etc., I preferred to give at once a scientiiie arrangement, which 
must be the basis of a euteequent and fuller report, and I have therefore' 
selected " Dana's System of Mineralogy " as the best and most in use in;, 
this country and Europe. 
L Native Elements ; 

II. Compounds : — the more negative element an element belonging- 
to the Arsenic or Sulphur group ; 

1. Buiary ; Sulphids and Tellurids of naetals of the salpkur 
and arsenic groups ; 
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% Binai-y; Sulpbids, Telliirids, Arsenids, etc. of metals of the 

gold, iron and tin gi-onps ; 
3. Ternary : Sulpliarsenids, Sulphantinionids aod Siilpliobis- 

niuthida ; 

III, Compoimda : — tlie more negafcire element an element of the group 

consisting of cbiorine, broinine, iodine, fluorine and oxygen ; 
1. Cblorida, Bromids and lodids ; 

IV. Compounds : — the more negative element fluorine ; 

1. FliioridB; 
V, Compounds; — the more negative element oxygen ; 
1. Binary: Oxides; 

2- Ternary : 1. Silicates ; 2. Columbatee, Tentalates ; 3. 
Phosphates, Arsenates, Antimonates, Nitrates ; 4. Borates ; 
6. Tnngatares, Molybdates; C. Sulphsites, Chromates, Te!- 
! u rates ; 7. Carbonates; 8. Oxalates. 
TI. Organic Cornpoiiiids. 

I. ivATlVE ELEMENTS. 



1. Gold. 

Xjold occurs in ■numeroHS localities throughout the State, generally ia 
iguartzveins of the gneissoid, granitic and dioritic rocks, also in those of 
tiie talcose, chloritie and argillaoeons slates, and in beds of the slates them- 
selves, and in gravel deposits, the debris of the decomposed rocks and 
veins. The principar counties, in which it has been found in sufficient 
ijnantity for exploitation ■ai'e; Ffanklin, Nash, Guiltord, Davidson, Ran- 
dolph, Montgomery, Stanly, Union, Cabarrus, Rowan, Mecklenburg, Lin- 
coln, GastoQ, Catawba, Caldwell, Burke, McDowell, Rutherford, Polk, 
CJeaveland, Cherokee, Jackson and Watauga. 

It is generally more or less alloyed with silver, varying from pure gold 
■an the one side to pure silver on the ot-her. It is associated with limonite 
and at a greater depth ot the deposits with pyrite, chalcopyrite, gal- 
■enite, zinebleade, tetradymite, arsenopyrite, rarely with altaite and nagy- 
agite. Specimens ot gold, remarkable for their size, have been found at 
the Eeid Mine, in Cabarrus county, the Crnmpp Mine and the Swift 
Island Mine in Montgomery county (at the latter place in plates uovered 
with octahedral crystals) at the Cans-ler ■& Shiiford Mine,in Gaston county, 
and the Little John Mine, in Caldwell ^county. Very beautiful arbores- 
cent gold has been obtained from the Sherawell vein in Rnthertbrd 
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Contity. The variety, "elec;triim," containing ffrom 3fi to 40 per ct. of 
silver, has been met with in octahedral crystals at Ward's Mine in David- 
son eonnty; also, in ITnioii county, at the Pewter Mine, and associated 
with galcnite and siincblende at the Stewart and LciniDon Mines, and in 
the neighborhood oi Gold Ilil]. 

Accordinj; to Dr. Asbnry, -very interesting specimens have been found 
at Silver Hill, when the mine was first opened, consisting ot specimens 
of several inches in length, one end of which was pure gold, while the 
other was pure silvcv. None of them have been preserved. 

2. SlLVHE. 

This is on the who)e a rare mineral in North Carolina. It has been 
obtained in considerable quantities at Silver Hill, in its native state, 
foliated and in plates in cernssite, also associated with argentite, galenite, 
zincblende, in small lumps, and arborescent and filifirm masses; it has 
also been fonnd in small plates and reticulated masses, associated with 
tetrahedrite and zincblende, at the McMakin Mine* in Cabarrus county ; 
two specimens ot laminated silver have been observed by Dr. Aabnry at 
the Asbnry Mine in Gaston county ; it has also been found by Hon. 0. J, 
Cowles, of the Charlotte Mint, associated with chalcocite, at Gap Creek 
Mine, Ashe county. 

8. Platinum. 

The occurrence of grains of platinum among the sands of goldwash- 
ings of Rutherford and Bnrke connties, was first brought to notice by 
General Otingman, who sent half a dozen grains from a mine, near Jeanea- 
town, to Prof. C. U. Shepard, It has also been found on Brown Moun- 
tain, in Burke, according to the information received from Mr, E. Bisscll. 
It is reported as having been found near EiirnsvillQ, Yancey county. 

i. pALLAOIirM. 

General Clingman sent a specimen to Prof. C. IT. Shepard, which came 
probably from Burke or Enthcrford county, which the latter pronoutieed 
" native palladium." 

5. CoppSE. 
It lias been found in small quantities in several mines, principally near 
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"the surface, so in minute distorted cr^^stals wit!i limonite at tlie McCulloli 
Mine, in Guiltord county, arborescent and in crystalline plates at the 
Union Copper Mine, in Cabarrus county, near Gold Hill ; one lump ot 
copper, abeat two inches in size, much i-esembling that from the Clift' 
Mine, Lake Superior, said to have been found in Stokes eonoty, is in the 
Museum at Eaieigh ; it also occurs in quartz and epidote-roek at Harris 
■mountain, one-half mile east of Gillie Mine, Person connty. A very in- 
teresting association is that of native copper in quartz cryetals trom lower 
Mecklenburg county, as observed by Mr. E. Bissell. 

fl. IllCN. 

No terrestrial native iron has been observed in North Carolina, but a 
great number of highly interesting meteoric masses have been found in 
the State; many oi them have been preserved through the industrious 
perseverance of General Olingman, and were described by Prof. Shepard. 
The meteorites found were both irons and stones. They are : 

1. The Asheville iron, described 18S9 by .Shepard, weight about thirty 
pounds ; found six miles north of Asheville ; 

2. The Hominy Creek iron, near the base of Pisgah Mountain, ten 
miles west of Asheville ; also described by Shepard ; 

3. The Black Mountain iron, from the head of the Swannanoa river, 
fifteen miles east of Asheville ; described by Shepard ; 

3. The Guilford County iron, described by Shepard ; 

5. The Randolph County iron, found IS32, and described by Shepard ; 

6. The Caswell County iron, which fell January Tth, I&IO, and weighed 
three pounds ; described by Kadison ; 

T. The Madison County iron, from Jewel Hill; described by J. L. 
Smith ; 

8. The Haywood County iron, which weighed only 1-8 of an ounce ; 
described by Shepherd ; 

9. The Boekingham County iron, from Smith Mountain, where a 
farmer picked it up in 1866, on an old field, grown up with pines, but 
cultivated ten or fifteen years previously. It fell pi'obably during the time 
in which the field was not in cultivation. A preliminary analysis, which 
I have made of this iron, leaves no doubt of its meteoric origin ; (in the 
Museum at Raleigh.) 

10. The Cabarrus County stone ; d'cscribed by Shepard ; 

11. A peculiar substance, consisting principally of iron and silicon, sup- 
posed to be of meteoric origin, has been found near Rutherlordton, 
Shepard described it and called it "ferrosilieine." 
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■7. Li.i.M>. 

A few small iiTcgular lumps of what lias been 'alleged to be "native 
lead," were received fioin Messrs. Beclitler, of Morganton. They were 
said to have iieen dug up four miles north of Norganton, iu making a 
road near the Outawba river. 

8, As'nsioNT. 

A small piece of native antimony was received^ from Dr. Hunter. It 
is quite pure and free from arcenic, but coated with n crust of antimonic 
o:^ide. From a small vein in Burke countji. 



It is frequently met with in minute crystals in. colhilar quartz, filling 
the cavities formerly occupied by pyrite, in Cabarnirs, Mecklenburg, Gae 
ton, C-aldwell and Stokes counties; ic also occurs diffused through tho 
intersticeB of a white quarlzose saudrockin Lincoln county. 

1,0. X")lAMO:^D. 

Thi3 rare gem has been repeatedly louud in North Carolina, and the 
following occurrences have been well established. In every instance it 
was found assficiated with gold and zircons, sometimes with raonazite ai d 
other rare minerals in gravelbeds, resulting irom gneissoid rocks, but it 
has never been observed in the North Carolina itacolumite or any debris 
resulting from its disintegration. The first diamond was found in 1843 
by Dr. M. F Stephenson, of Gainesville, Georgia, at the ford of Erindle- 
town creek. It was an octahedron, valued at about one hundred dollars. 
Another from the same neighborhood came into possession of Prof. 
Featheratonehough, while acting as United States Geologist. 

The third diamond, at Twitty's Mine, Kutherford county, was observed 
in^l846, by General Clingman in D. J. Twitty's collection, and has been 
described by Prof, ^hepard. Its form is a distorted hexoctahedron, ami 
its color yellowish. 

The lourth came fiom near Cottage Home, in Lincoln county, where it 
was discovered in the spring of 1S52, and was recognized by Dr. 0. L. 
Hunter. It is greenish and in form similar tothelast, but more elongated, 

A very beautiful diamond was found in the summer ot 1852 in Todd's 
branch, Mecklenburg county. It was nearly of the first water and a per- 
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feet crystal. It wa3 in possession ot the late Dr. Andrews, of Charlotte, 
Dr. Andrews informed me that a very beautiful diamond of cimsid- 
erable size, lite a small chinkapin, and of black color, had been found at 
tJie same locality, by three persons, while washing for gold. In their 
ignorance, believing that it could not be broken, they smashed it to pieces. 
Dr. Andrews tested the hardness of a fragment, which aeratcbed corrun 
dum with facility, proving it to be a diamond. A very beantilul octahe- 
dral diamond ol first water has been found many years ago at the Portia' 
Mine, Franliliu cooiinty. Tliere is a report tliat a second one has been 
found at the same locality. 

11. GiiAriiirji:. 

Graphite has been found at numerous localities. Ittormslarge beds in 
the gneissoid and micaceous schists; sometimes very minute scales arc 
disseminated tliaodgh tbe micaceous rocks. In most places' it is yet too 
impure and gritty, at ofhers purer, and better varieties have been obtaiced. 
The largest beds occur in Wake county, others in Lincoln, Cleaveland, 
Catawba, Alexander, Stokes, Surry, Wilkes, Person and Yancey counties. 

II. COMPOUNDS. 
1. SulpMda and Tellurids of metals of the sulphur and arsenic groups. 

13. BiaMIiTIIISITE. 

In very minute crystalsand specks in the cliloritie slate associated with 
gold, chalcopyrite 6nd pyri:e at the Earnhardt vein of Gold Hill, Eowan 
connty. 

13. TeTEADYMITE, VAlt 2. SULrilUKOUS. 

This rare mineral has been found associated with gold in quartz at 
David Beck's Mine, five miles west of Silver Hill, in Davidson county ; 
also, in minute scales in Cabarrus county, at the Phoenix Mine, Boger 
Mine, Cullen's Mine, at the Asbury vein, in Gaston county, at Capt. 
Mills' Mine,* in Burke county, and Capt. Kirksey's*, McDowell county. 

14. Molybdenite. 

In granite- and quartzveins, in fine scales in the neighborhood of the 
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Pioneer Mills Mine, Cabarrus county; also, in Guilford county, and in 
many places west of the BUic Eidge. 

2. Sulphids cfcc. of metals of the iron, gold and tin groups. 

15. Akgehtitk. 

In small grains, associated with native silver, m the ores of Silver 
Hill, Davidson connty, and the McMaldn Mine*, in Cabarros county, 
also in slates of Hontgoraery connty. (Emmons.) 

Ifi. Galesitk. 

At Silver Hill sometimes in highly argentiferous, eryatalline blaeish 
grey masses, also coarsely and finely granular. In coaree grained masses 
at the Hoover Mine and Boss Mine, in Davidson county, and the 
McMakin Mine, Cahamia county, in Binall qnantitics at Miller's Mine, 
Bakor Mine and Little John Mine, in Caldwell county, at Pax Hill, in 
Burke county, in Alexander county, at Cansler & Shnford Mine, the 
Asbiiry Mine and King's Mountain Mine,* in Gaston county, highly 
anriferoiis and argentiterons gnlenite occurs at the Stewart Mine, Lem- 
raond Mine and Long Mine, in Union county; with copper ores it is 
found at the CJegg's* and Williams' Mines, in Chatham county ; the 
Peach Bottom Mine,* in Alleghany county; at Marshal], in Madison 
conntyj with gold at Murphy, Cherokee county. Specimens of fine 
grained galenite have also been obtained from Beech Moiinfainj* in Wa- 
tauga, and on Elk creek,* Wilkes county. 

17. Altatte. 

This exceedingly rare mineral occurs associated with gold, nagyagite, 
galenite, etc, at King's Mountain Mine,"* Gaston county. 

18. BOBNITE OK VAElEOiTED COrPEK OKE. 

I have crystalline specimens of bornite from Guilford coimty, probably 
from the Gardner Hill Mine ; it is of somewhat rare occurrence in North 
Carolina, but has been found with other copper ores at Clegg's Mine, in 
Chatham county, Marshall, in Madison county, Peach Bottom, Alle- 
gliany county, and the Gap Creek Mine, Wilkes county. 
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10. HVHAI.EEITE OE ZlNCULENPK. 

This mineral oeeiirs in quantities sufficient for exploitation only at a 
few mines. The principal localities are Silver Hill* and Silver Valley, 
in Davidson eonnty, and the MoMabin Mine,* in Cabarrus Ciranty, where 
it is found associated with silver ores ; associated with gold ores at Stewart, 
Lemraond, Long and Moore Mines, and rarely at the Union Mine, in 
Union coanfcf ; in limestone at Dobson's Mine,* Cedar Cove, McDowell 
nounty, and in Macon conntj; in smali quantities with other ores at 
King's Mountain Mine,^ in Gaston eonnty; at Clayton, in Johnston 
county, near Marshall, in Madison county, and on Uwliarrie river, David- 
son county. 

.I'O. Chaloootk. 

This is also a copper ore, hut rarely met with in the State. The mas- 
sive Tariety Ime been found at tlie Ore Knob Mine, in Ashe county ; also, 
associated with bornite at Gap Creek Mine, Ashe county, the Waryhut* 
and WolE Creek" Mines in Jackson county, the Gillis Mine"-' in Person 
county; dso, at the Pioneer Mills Mine in Cabarrus, and in GuiUord 
county, ail a produBt of the alteration of other copper ores, rarely with 
silver oreu at Silver Hill- 

21. Pykrhotite. 

Compact pyrrhotite is found at the bottom of the Aebiiry shaft in Ga.^- 
ton county, also associated with chaleopyrite at the Elk Knob Mine,* 
Ashe county. 

33. lillADBI'i-E. 

This mineral of meteoric origin has been observed in minnte qnan- 
ratic prisms of great brilliancy in the meteoric iron ol Smith's Moun- 
tain*, Rockingham county. 

23. Pyr[te. 

Pyrite is one of the most common minerals of Korth Carolina. It is 
not only lijund in globular crystalline masses in many of the marlbeds of 
the eastern counties, but many of the genissoid rocks and elates contain 
it m considerable quantities, and besides it is fonnd in almost every mine 
ot the State,^ (In the gold mines the associated [pyrite is generally aurif- 
erous. Cubical crystals occur at Hickory, Catawba eonnty, Asbnry Mine, 
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Gaston county, Sonpefotio Qiiarrj', twelve miles" northeast of Statesville, 
Silver Hill, Gold Hill snd many oilier localitiee. Combinations of cubes 
and Pctaliedra are found at Clegg's Mine, Chatham county, and in the 
Guilford connly gold and copper mines ; the pyritohedron, often in coin- 
tiinatiun with ciiliical and oetraliedral planes, is found at the Stewart 
Mine, in "Union county, Cambridge Mine, Gnill'ord county, Long Creek 
Mine, Giiston county, ndesill Mine, Mecklunbnrg eonnty, etc. Largi; 
veins oi conipact pyrite occur in Gaston eonnty, 

24. CnALooiTKiTE. 

This is very almndant, and indeed is the only I'eliable copper ore of 
North Carolina. It has been fonnd in iine crystals at tlie Gardener Hill 
Mine, probably also at other copper mines of Gnilford county. It is the 
ore of all the gold mines, which iii depth change iiito copper mines in 
Guilford, '"abarrnaand McckleTiburg counties; also at the Clegg's Mine* 
in Chatham comity, the Tonrad Uill and Emmons Mine* in Davidson 
eonnty; Peach Rottuni, Alleghani conrity; the copper mines of Macon* 
jind Jackson"^ counties ; at many other localities it is found asaoc-iiitcd 
with other ores. 

35. Bakbiiabotite. 

A peenliar and rich copper ore, first noticed on Daniel Earnhardt's 
land, and then at the Pioneer Mills Mine in Cabarrus county. It also 
occnre at the Cambridge Mine, in Gnilford county, and the Wilson Mine 
and the McGiTin Mine, in Mecklenburg county. The true barnhardtite 
contains forty-eight per cent, of capper ; there is another copper ore, 
sometimos associated with it, which contains forty-eight per ccnt.^of 
copper. It appears to be uniform and does not look like a mixture. Its 
true character is not yet established. 

2G. MARfASITE. 

According to the infermation received from Dr. Asbnry, of Char- 
lotte, this mineral occurs in Iredell county. 



It has been observed by Dr. Asbnry at the Asbnry Mine, in^Gaston 
ounty. 
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28. Aesenopykite oe Misi'ickel, 

It occurs sparingly in North Carolina, and lias been observed in minute 
crystaJs, associated witli gold ores, at tlie Lemmond and Stewart Mines, 
Union fountj, and at the Barringer Mine, in Cabarrus county. It has 
been found by General Clingraan, in Cleaveland eonnty, and by Dr. 
Asbury, at Ore Knob Mine, in Ashe county, the Honeycutt vein at Gold 
ilill, and highly anriierona at the Asbury Mine, in Gaston county. It 
also occurs near Cooke's Gap, Watauga county, in flue crystalline par- 
ticles, disseminated through siliccoiiB rock. 

29. "N'agyagite. 

This exceedingly rare mineral, which heretofore has been known only 
from Transylvania, in Hungary, occurs sparingly in minute crystals and 
ioliatod particles at the King's Mountain Mine, where it is associated with, 
aliaitc, gold, etc. 

oO. .CovELi.ri'E. 

liesulting from the decomposition of chalcopyrite and associated with 
it, coveilite occurs at several "of the North Carolina copper mines, tor 
instance at the Phcenis Mine, etc , in Cabarrus county ; in fine scales at 
the Giliis Mine,* in Person county, 

3. Sulphamenids, Sulj)hantimonids, etc. 

31. Pkoustite(?) 

MIcrosCv>pic crj'stals of a bright aurora red color occur with talc, rho- 
doehrosite, etc. at the MeMakin Mine. As they are rich in silver they 
are probably proustite. 

32. AlKINITB (?) 

A mineral, containing sulphur, bismuth, lead and copper, and tliere- 
fore probably aikinite, has been observed in small particles in quartz asso- 
ciated with chalcopyrite at Co!. White's Mine, Cabarrus county. 
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33. Tetkaiiedeite. 

Two varieties of Tet railed rite are found in JVorth Carolina, t!ie highly 
argentiferous (Frciberglte,) containing ten and a half per cent, of siK-er ; 
"it is associated with silver, zineblende, gilenite, talc, magnesite, etc., at 
the McMakin Mine, Cabarrus eonntj ; the other, which contains little or 
no silver, at George Lndwick'a Mine, in the game county. It is asso- 
ciated with chalwpyrite, scorodite, aretnosiderite etc. in a quartz vein. 
There is probably an occasional siiiall admixture of argentiferous tet- 
rahed rite with the minerals associated with the native silver of Silver 
Hill, as they give before the blowpipe incrnstatioDS of antimony. 

III. COMPOUNDS OF CHLORINE, ETC. 

34. Halitk or Common Salt. 

Found in the waters of the Atlantic Ocean, trom wluch it can be 
■obtained by evaporation, and in wells and springs at several points in 
■the Triassic beds, e, g. in Chatham, Orange and Eocliingham. 



In some of the gold ores of Scott's Hill, in Enrke county, silver is found 
after roasting; a specimen, which I had an opportunity to examine, 
makes it probable that the silver is present as chloride oi silver or cerar- 
gyrite. 

IV. FLUOEIKE COMPOUNDS. 

SC. Fluokite. 

According to General Ciingman, fluorite occnrs at Brown Mountain, 
Burke county, also in Watauga, and with barite below Marshal, Madison 
county. 

37. Ytikocehite (?) 

A few minute deep violet blue spots were observed in association with 
pyrochlore, black tourmaline, orthoclase, quartz, etc. at Eay's Mica 
Mine, Hurricane Monntain, Yancey county. 
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X. OXYGEN COirPOl-NDS. 



3S. OUPEITE. 

Ciipnte or the red oxide of copper oocara in some of tlio copper mines 
near the surface. It is rarely found in small crystals at Ciilleii's Miuo 
and upon Tatlvs copper at the Union Company Copper Mine, in Cabar- 
rus county. It has also beon. observed at Clegg's Mine, Chatham county, 
at Silver Hill, at the Harris Mine, in Person county, in Oaldxvell county, 
snd upon the gossan of the Waryhu*: Mine, Jackson county. At the Mc- 
Ginn Mine, in Mecklenburg county, and several of the Gnilfurd county 
copper mines, euprite in acieular and capillary crystals (si>ca!lcd clialeo- 
tritchite) was formerly found in beautiful specimens. 

d^. Mklacomtk. 

It is found occasionally as a black coating or a powder associiited with 
cuprite at the McGinn Mine, and with ^incblende, etc., sparingly at Sil- 
ver mil. 

40. CoHUNOCM. 

Several varieties of this uilneral iiavc been found in \orth Camlina. 
It has lately been discovered near Franklin*, Macon county, where it 
occurs in the most beautiful varieties and in very large masses. Some 
are red and semi-transparent, in small fragments even transparent, and 
form a fair rub}', other specimens of gray and reddish cdrundum have 
disseminated through the mass the most beautifully colored azure bhie 
sapphire. .Unfortunately the particles of the red and the blue are too 
small to have any value as gems. The greater portion is found in gran- 
ular or cleavable masses, also in small crystals. A large mass nl dark 
blue corundum weighing nearly one hundred pounds, was found in the 
spring of 1847 three miles below Marshal], in Madison county, General 
dingman's attention having been called to it, he searched for more and 
obtained in the summer of 1848 a second piece of about half the size- 
It has lately been found in Jackson county" and in Yancey,* and Bun- 
combe,* in small red and white grains with gold in Riitherfird, Mc- 
Dowell and Burke cotinlies. A lilueish variety, sometimes in crystals, 
partly alt-ered into margarite, occurs at Crowder's* and Clubb Moun- 
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tain, and a reddisli variety in Polk county ; it is associated with cyanite in 
Wiikee cuunty. The granular variety, "Emery," has heen found at 
Crowder's MoHntain, and lately in the titanifereas iron ore belt, near 
I'Viendship, in Guilford county. 

41. Hkmatite. 

Eed oxide of iron or hematite is one of the most important iron ores of 
North Oarolina. The compact oro, sometimes more or loss mixed with 
the specular variety, forms large beds in Chatham county, at Evans' and 
Keliey's ore beds, Ore Hill,* etc. ; also, in Moore county,* twelve milea 
east of Carthage, and in Orange county, at Chapel Hill,* extending north- 
east towards Red Mountain, Foliated and micaceous hematite occurs at 
Buckhorn,* Ore Hill,* seven miles west of Lockville, in Chafham 
connty. Snow creek, Stokes* county, near Gudger's, nine miies below 
Marshall, on the French Broad river, A very fine variety of slaty hem- 
atite with crystals of magnetite is found at Cooke's Gap, "Watauga county. 
Otber localities are : Smith's river,* two miles east of Morehead's factory, 
in liockingham county ; a granular variety one mile east of Gaston ;* at 
House's mill, Cabarrus county ; at Hickory,* Catawba county,* in Lin- 
coln,* Gaston* and Mecklenburg counties, etc. The ochreous variety 
has been observed in Buncombe county,* four to five miles west of Ashe- 
ville, at Valley Town* and on Peaehtree creek, Ctierokee county. 

43. Menaccanite. 

Many of the titaniferous iron ores are mixtures of true magnetite and 
menaceanite, others belong to this species and others again are really 
magnetites, in which a portion of the iron is replaced by titanium. Our 
present knowledge of these ores is too limited to put ail the varieties, 
occurring in the State, with certainty at the place where they belong. 
Those from the following localities, appear to belong under this head : 
Big Laurel, in Madison eounty, on Ivy, Tancey county. Crab Orchard, 
Cane Creek,* and Flat Rock, in Mitchell county, Old Harris Mine, twelve 
miles southeast of Charlotte, south end of Crowder's Mountain, Yadkin 
river, near Patterson, in Caldwell county,* and the neighborhood of 
Raleigh. Iserlte is frequent in the gold sands of Rutherford, Burke, and 
McDowell counties, etc. 
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4-3. Gahnite. 

Gabnite, or Automolite, is mentioned bv General Clingiiian as occur- 
ring in Cleaveland county. 

44. MA«>'ETrr]i. 

This is tlio moat abundant and most valuable iron ore in North Caro- 
lina. It occurs in small octahedral crystals in the alates at Fisher's Peak* 
and Chestnut Mountain* in Surry countv, also at Bull's Head, in Alle 
ghany county, in quartzose sand rock at Cooke's Gap,* Watauga county, 
at Capp'8 Hill, in Mecklenburg county, and Fisher Hill, in Guilford. 
It occurs in its granular variety, mixed with innscovite, mauganifer< uis 
garnet, etc. at Buckhorn,* in Chatham county, and mixed with menaeca- 
nite and occasionally with corundum, in a succession of beds, passing 
through the gneissoid rocks of Davidson, Guilford, Forsythe and Rock- 
ingham counties*. There appear to be several isolated outcrops north- 
west of this band and betweeen it and the Dan river, and also in Ean- 
dolph and Montgomery counties. A band of granular magnetite, free 
from titanic acid, mixed with actinolite, tremoiite and a little epidote, 
passes from near Danbury,* in Stokes county, and also from Surry county, 
through Tadkin.* Forsythe, Davie, Lincoln, and Gaston counties.* It 
contains some of the most valuable ore beds. It is also found in large 
beds near Newton, in Catawba county,* also in Mecklenburg and Cabar- 
rus counties. Some very valuable ore bedu of crystalline magnetite occur 
in Mitchell county, the most extensive probably at Cranberry.* A bed 
of granular ore, similar to the ores of Surry county, is worked at the 
north fork ot New river, near the mouth of Hilton creek,* in Ashe 
county. There are iieveral other localities, from which I have seen mag- 
netite, but they are of less importance than those enumerated. 

45. CHKosirra. 

Occurs in the chrysolite beds, which form lenticular masses in the 
hornblende elates, etc., in minute octahedral crystals and granular 
masses near Franklin,* in Macon county, Webster, in Jackson county, 
Mining creek,* near Hampton's, in Yancey county, in small cjuantitiea 
near Baker nville,* Mitchell county, and on South Toe river,* and on 
Rich Mountain,* Watauga county. Where it is found in abundance, it 
may betome a valuable ore, when it can be brought to market. A 
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small admixture of ehromite is found Id the titaniterous magnetite belt 
of Guiltord, Kockingliam, etc., counties, 

4(5. Chkysoeektl(?). 

Observed in greenish yellow rhombic, striated crystals between miis- 
eovite, at Kay's Mica Mine, Hurricane Mountain, Yancey county. 

47. RUTILE. 

In beautiial crystals at Crowder's and Clnbb Mountains, Gaston county; 
also granular at the same localities ; in aeicular crystals, sometimes over 
one inch in length, near Beattie's Ford, Mecklenburg county; in long 
crystals in quartz on a hill near Euclthorn Falls,* in Chatham county ; in 
needles in amethyst at the head of Honey ereek, in Wilkes county, as 
obeerred by Mr. Cowles, of the Charlotte Mint, also in Mitchell county,* 
Eutherford county, and Burke county. 

48. Bkookite. 

According to General Clingman and Profeshor Shepard, found in the 
gold eande of Rutherford and Burke counties. 

49. Pykoi.usite. 

It i« found near Murphy,* Cherokee county, then two miles north of 
Hickory, Catawba county, and with silver ores, at the McMakio Mine, 
Cabarrus county, also in fine crystalline masses at Beck's ore bank, three 
miles from Ellison's ore bank, also near Danbiiry,* in Stokes county, and 
near Webster,* in J ackson county. Ko large deposits have yet been dis- 
covered in North Carolina. 

50. DiSAPOEE. 

General Clingman observed this rare mineral associated with blue 
corundum from near Marshall, Madison county. I have not been able to 
distinguish it with certainty trom any ot the other corundum localities. 

51. GoETHrrE and Limonite. 

I put these two species of hydrated sesqnioxide of iron together, as I 
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6S APPENDIX. 

have had no time yet to examine the various epecimens, in the n 
in order to ascertain. to which they helong. Large beds of hyd rated 
sesquioxide of iron are found at Ore Hill,* in Chatham county, on the 
High Shoals,* in Gaston county, in Lincoln and Catawba counties, and 
near Murphy,* in Cherokee county. Brown hematites accompany in 
small quantities many of the magnetite and hematite beds, and form the 
upper part of many of the gold and copper mines; they are often the 
result of the alteration of siderite and pyrite, and show frequently the 
form of the original mineral, for instance, at Conrad Hill, in Davidson 
county, Cabarrus county, Guilford county, Gaston county, etc. 

52. PsiLOJIKLANH. 

It is often an associate of gold and iron ores in coatings of the quarts 
at Scot's Hill, Burke county, together with pyrolusite at Beck's ore bank, 
on the High Shoals, Gaston county, and m botrjoidal masses in a vein, 
said to be four feet wide, near Lenoir, in Caldwell county,* and in 
Chatham,* In Gaston county, at the Long Creek Mine, on Cross Moun- 
tain, Ormond Ore Bank, etc., a variety oceure, which contains a small 
quantity of cobalt and nickel. 

6-d. Wad. 

There is olten an imperceptible change from pyrolusite into psilome- 
lano and wad, that without analysis it is often diffi^nit to know to which 
a specimen may belong. The eartliy varieties are generally called wad. 
A brownish, black tarthy wad occnrs near Mnrphy,* Chen>kee county, 
also near Franklin,* in Macon county, and Webster,* in Jackson county. 

54. Sesakmontite or Valentinite. 

The incrustation of the native antimony of Burke county, which does 
not show any crystalline planes, belongs to either one or the other of 
these species. 

55. BiSMITE. 

An earthy greenish yellow and straw yellow mineral has been observed 
at the King's Mountain Mine and the Asbury vein, in Gaston county. It 
is probably Bisraite. 
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Found associated with molybdenite as a yellow earthy powder, near 
Pioneer Mills, Cabarrus connty. 

57. Qltaktz. 

As a constituent of most of the rocks of North Carolina and the 
gangiie ot almost every vein, it occurs nearly everywhere thron»hont the 
State, Several of its varieties are quite interesting. Good apiecimens of 
Mock crystal have been found in Entherfyrd county,* also near Hickory,* 
in Caldwell county, near Morganton, in Burke county, Alexander county,* 
Mountain Mine,* in Cleaveknd connty, at Hampton's,* Mining creek, 
Tancey eonnty, Stokesburg,^'" in Stokes eonnty, Uieh Monntain, head ot 
Cove creek, in Guilford and Wilkes counties; Radiated quarts occurs at 
Dilahay's Gold Mine,* in Person county; very fine crystals and clusters 
of crystals of Amethyst of good vi<jlet and pink, but moetlj of a dark 
smoky eoloi, at E^ndleraan'e, Lincoln county, also at the lead mine, in 
Alexander county,* at Hickory,* in Catawba, and in Entherford, Chat- 
ham* and Wake* counties ;* amethyst, with inclosed nitile, at the head 
ot Honey creek, in Wilkes county. I have found Hose qvarts near Con- 
cord, in Cabarrus county ; Smoky ifiiarts is found three miles from Tay- 
loraville,* in Alexander connty, and at the month of Beaver Dam creek; 
Milky quarts, at the forks of the Laurel, Madison connty, and at War 
Hill,* Harry county ; Opalescent quartz^ at Dan river, in Stokea connty ; 
QuaH2 pseudomorphous^ after eal cite, both crystallized and fibrous, is 
found two or three miles northwest of Rntheifordton, in Rutherford county, 
the traginent oiten containing water inclosed. Similar pseudomoi'phs 
occur in Alexander county. '■'■ Ohaloedong has been found at Franklin,* 
in Maeon county, in Jackson county, near Webster,* at Hampton's,* 
Mining creek, in Ystncey county, and at Martin's lime quarries,* in Stokes 
connty. Mornstone is found at the same locality ;* a!so, near Asheville, 
in Buncombe county, and in Madison county. Itaoolwmite or flexible 
sandstone iornis a stratum in the quartzite at Linville,* Burke county, 
Sanratown Mountains,* in Stokes county, and Bending Rock Mountain,* 
in Wilkes county. Fossil wood is abundant near Germauton,'* in Stokes 
county, near Cheek's creek,* in Montgomery county, and in the marl beds 
near Goldsbcro',* and in Joimston* eonnty, etc. 
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68. Opal. 

2. Tiirnary Oxygen Compounds. 

1. Sil'icai/is. A. Anhydrous SiUcates. 

59. ENsrAiTiti. 

In coarsely grannlai- masses with chrysolite, at Webster, Jackson county, 
also in small crystaUine particles, disseminated through chrysolite, at 
Hampton''8, Mining Creek, Yancey county, and two and a half miles south 
of Bakersville, in Mitchell county. 

GO. I'ykoxene. 

Blauk and brownish black, cleaveable masses, with magnetite, at Cran- 
berry,* Mitchell coHtity ; green eoceolite, in calcite, two or three miles 
from the mouth ol Bear creek*, and in marble, at Walnut creek,* one 
mile from French Broad river, Madison county. 

61. Amchibole. 

Ampbibole is represented in Iforth Carolina by numerous varieties. 
We find white and gray tre^nolUe, associated with talc, at Marble creek* 
and Murphy,* Cherokee county, also on the Tennessee creek,* Jackson 
county, in talc and chrysolite, at Webster,* Jackson county, the White- 
side Mountains,* Sugartown,* eight and a halt miles from Franklin, Ma- 
con county, two and a halt miles south of Bakersville,* in Mitchell 
county, and at Hampton's, Mining Creek*, Yancey county, on Toe river,* 
gap ot Black Mimntain, and the southeast slope of the Three top Moun- 
tain,* in Ashe county ; grey and brownish gram-maUte occurs near the 
Tennessee creek* ; aetinolite has been observed at Shooting creek,* Clay 
county, Swannanoa river,* near Asheville, and with chrysolite at Web- 
-ster,* Jackson county, Hampton's, Mining ("reek,* in Yancey county, two 
and a half miles south of Bakerswille,* Mitchell county, in talcose rocks, 
near Tennessee creek,* on the east tork of Tuckasege, one and a halt 
miles from its mouth. Rich Mountain,* Watauga, Franklin,* in Macon 
county, at Bolejack's Limestone Quarry,* in Stokes county, at Rogers' 
Ore Bank,* near Danbury, in Stokes county, and Ellison's in Gaston 
county. Asbestos has been found at Webster,* on Sngartown creek,* near 
Franklin, at the Nantehaleh river,* in Maeon co4inty, the Brushy Moiin 
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tains, in Wilkes county, at Hampton's,* Mining Greet, in Yancey county, 
Buchanan's* and Cane Creek,* near Bakersville, in Mitchell county. 
Slaek and greenish Mack homMende is abundant thruiighont th<i State in 
the hornblenke slates, hornblende rock, syenite and dioritc. It has been 
Ibimd in ratber large cleavage pieces, twenty-throe miles below Franklin,* 
■on the Swannanoa river,* near Asheville, at the Oailowbee* and Savan- 
nah Mines,* in Jackson county, at Jarrett's,* on the Nantehaleh, at Polc- 
'cat creek, and near Gveenslwro', in Gluilibvd county, 

6a. Bekyi,, 

In six-sided prisms, sometimes dotibiy terminated, from about half an 
inch to four inches in thickness, and irom one to six inches in lengtli. 
Their eo!or is yellowish and blueish green, small pieces of the latter color 
are sometimes transparent, and might be cut tor gems (aquamarine ;) asso- 
uiated with orthoclase, mnscovite, tourmaline, etc, at Ray's Mine,* on 
Hurricane Mountain, Yancey county ; one imperfevt yellowish green 
■crystal, of about one and a half inches in length, lias been found at 
Buchanan's* Mica Mine, three and a half miles east of Bakersville, in 
MitcheH county ; one biueish green crysta), implanted in qoartz, has been 
found at Captain Mills' gold mine,* in Burke county. 

63. Cheysolite. 

This is one of the most interesting minerals ot North Carolina, where 
it forms larf^e beds between the hornblende and granitic rocks. It is gen- 
erally ot a yellowish green color, but also greenish white, grey and 
brownish green, mostly finely granular, rarely foliated, occasionally in 
larger grains. Associated wish ehromite, enstatite, aetinoHte, tremolile, 
asbestos, talc, ehromite, and rarely with corundum, -near Franklin,* Ma- 
con county, Webster,* in Jackson county, Hampton's,* Mining Creek, in 
Yancey county, two and a half miles south ot Bakersville,* in MitcheU 
county. Shooting Creek*, Clay county. South Toe River,* seven mites 
from Burnsville, and at Rich Mountain, Watauga.* county. 

64. Gaknet. 

Widely distributed through the State, and a constant constituent ot lUiiuy 
of the mica and hornblende slates, in which it occurs in minute dodecaho- 
dral and tiapezoliedral crystals of a brownish or brownish red color ; it 
also occurs in many ot tbetalcose and chloritic slates ; larsjer trapezohedra^l 
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eryetals of a. browiiibh red color are freqiienily met with in the miea 
mi nee of Miteliell* and Yawc-y* comitiea ; imperfect dodecahedral crys- 
tals at Weaver's*, Jeaiicstown, Rutherford county, and in taleose slate, 
in Rocldnghani^ and Cherokee* counties. The most beautiful and perfect 
crystals are large ti'apezohedra, of a hrownisii red color, from Bnrke, Cald- 
well and Catawba^' counties. Some of these are transparent and, when 
cut, show a peculiar play of colors. Large crystals and crystalline masses 
of a reddish brown garnet, are found near Franklin,* Macon county, and 
on Toe river. Miteheil comity. J*i//-ope, of good color, haa been observed 
in the sands from gold washings in Burke* and McDowel! counties. The 
massive magaiiese gurnet is abundant at Jeaneatowu,* Rutherford county, 
at Buckhorn,* Chatham eountr, near Moore's* Mills, Stokes county, near 
Gold Hiil, in Cabarrus county, near Brevard's Forgo, one and a half miles 
from the Vesuvius Furnace,* and near Maepolah Church, Lincoln county, 
near High Shoals, Gaston county, and near Madison,* liockingbam 
county. 

65. ZmcoN. 

Abundant wilh Uie gold sands of Burke,* iicDowell,* Rutherford, 
Caldwell,* Mecklenburg, and other counties, in very minute yellowish 
brown and brownish white, sometimes amethystine, pink and blue crystals 
with many planes ; large greyish brown crystals of zircons are found so 
abundant on the south side of the Blue Ridge, near Green river,* that 
General Clingman easily obtained, in a few weeks, in 1S69, one thousand 
pounds of crystals. It is rarely found associated with ehrysoberyl,* at 
Ray's Mine, Hurricane Mountain, Yancey county. 

66. Vescvianite. 

A mineral, resembling vcauvianite, occurs in brownish green indistinct 
crystalline masses, intermixed with quartz, and associated with reddish 
brown garnet, in Macon county. 

^tl. Epidote. 

Epidote is found abimdantly in North Carolina, although line crystals 
are exceedingly rare. The finest specimen, which I have seen, is a crystal, 
in ray cabinet, from the gold washings of Rutherford county ; it is 
strongly pleochroie, like the so-called "Puschkinite," from the auriferous 
sands of JCatharineberg, in thcTTral Mountains. Yellowish and brownish 
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73 

f;reen erjstalliiie masses, Eometimea with iDdistinct crystals, liavo been 
found near White's Mill,* Gaston county, and near Franklin, Macou 
county. Epidote of olive green or greyish and brownish green color 
occurs massive as a frequent admixture of hornblende elate, or diorite, 
eoraotimes forming pure masses of epidosite. It has been met with in 
many of the magnetic iron ore beds. 

fiS. ZoiBITE (J) 

About half a milo soutliwest of Silver Hill. About twenty-one years 
ago a greyish white foliated and columnar mineral was found, when 
searching for tlie continuation of the vein, which had the appearance of 
zois-ite. No further examination was made, and there is now probably 
no speeimeu preserved. 

Cy. PoLOGOPrrE. 

Small brownish scales of it have been found in the granular limestone 
of Bolejack's quarry,* near Gerinanton, and at Martin's qnary* on ^now 
creek, Stokes county, on Walnut creek,* one mile from the French Broad 
river, on Valley riTer, in Cherokee county, and at Judge Pearson's,* near 
the Yadkin I'iver. 

70. UlOTU'E. 

Biotito is a constituent of many of the granites, gneisses and mica- 
sehists of North Carolina. It is found only in email black or brownish 
black plates or scales. The localities are too numerous for mentioning 
any particular one, as no fine specimens have as yet been observed. 

71. Muscovite. 

The mica of the gneiss and micaschist is mostly muscovite, hence it is 
one of the commonest minerals ot North Carolina. In a few localities it 
is found in beautiful crystals, tor instance, with magnetite, at Buekhorn,* 
in Chatham county, with quartz, at Hickory,* Catawba county, and with 
pyrite, in Stokes county. Since the year 1867, it has been mined in 
many places and has been obtained in large plateS, at times over three 
feet in diameter, geoeraily of a brownish color, or in crystalline masses 
or small crystals, associated with grey granular quartz, orthoclase, etc., in 
several localities in Mitchell,* Yancey*, Burke, Caldwell, Catawba, Lin- 
coln and Oleaveland counties. 
10 
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72. Lehdolite. 

TliiB mineral is mentioned by Emmons as occnrring in the granites of 
Gaston, Lincoln and Catawba counties. Tliere is a pink colored, some- 
what scaly mineral found associated with orthoclaee, etc., at Ray's Mine,* 
on .Hurricane Moimtain, Yancey county, wliich may be lepidolito. It 
has not yet been analyzed. 

I'd. LABKAUOHITli;, 

It has been fonnd in grey grannlar eleavable masses, but only at a few 
localities. Near the road, six miles north of Burnsvjlle,* it is associated 
■with mica, garnet, ote., as one of the eonedtneiits ot a stratified rock ; it 
occiirs in dioritc, near the Tuekasegee tbrd,'^ half a railo from the Catawba, 
river, on the road to Charlotte, also at Shiloh chnrch,* in Person county. 
The latter locality furnishes speciniens, whicli show slightly the play of 
blneish colors. 

7i. Al-BITK. 

Small white grannlar cleavable, also compact masses have been lonnct 
at the Steel Mine, Montgomery aoimty, associated with prochlorite, blende, 
galenite, gold, etc. Some of the granite rocks, three miles west of Leas- 
burg,* Caswell county, contain small grains of a triclinic feldspar, which 
may be albite. It is a rare mineral in !Nortii Carolina, 

75. Oetiioci-ase. 

This is ttie most widely distributed minerals in the State, terming an 
essential constituent of all the granite, gneiss, etc. It is found in beau- 
tiful crystals in a band of porphyritic granite, near Salisbury,* Eowan 
conuty, the High Shoals, White's Mill,* in Gaston county, and on Hitch- 
cock creek,* and elsewhere in Eichmond county, also in the "Cbesterlite" 
form at Silver HilJ, associated with pyromorphite and quartz. Large' 
lamellar masses of a white, greyish or reddish eoior, occur at Ray's Mioe,* 
Yancey county, at Flat Rock,* Blaloek's,* an-d near Bakersville,'-^ in 
Mitchell county, also in Caldwell* county, at Hampton's,* Mining Creek,, 
near Bornsvjlle, Sugartown* Turnpike, ten miles from Franklin and the' 
Whiteside* Mountains, and on French Broad river, in Madison county.. 
The peculiar compact variety of orthoclase, which is spotted with 
liy d rated ses qui side ot manganese, the so-called " leopardite," is foundi 
near Charlotte, Mecklenhnrg* county, and also in Gaston county, 
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76. TotriiMALTNi.;. 

The tonrmaliiieE, fonud in many localities in North Carolina, are mostly 
the black varieties. Crystals of from one to two inches in size, have been 
found near Mountain Mine,* Cleaveland county, at Hanging Dog (jreek,* 
in Cherokee, in liutherford connfy, Meekfenburg county. In slender 
black crystals, often radiating, and of needle-like shape, frequently flat- 
tened between the plates of muscovite; it is found at Ray's Mine,* near 
Burnsviiie, where also a greenish and yellowish green, fibrous and finely 
columnar variety occurs. It is frequently and in large masses associated 
with the eomndum of Franklin, in Macon county. A large outcrop of 
fibrous and granular tourmaline, with quartz, is found about two hundred 
yards northeast of the Ellison Mine,* on the High Shoal property, in 
Gaston county, and a peculiar finely striated variety, with quartz, at Cliibb 
Mountain ; similar finely fibrous wood-liko masses occur at Lcasburg,* 
Caswell county, and in Wake.* It has also been observed in the gold 
sands from Burke* county. Tourmaline rock and slate has been noticed 
at ICernersville,* Guilford county, at Bee Kock,* head of Turkey creek, 
in McDowell county, and at Jeanatown,* Rutherford county. 

■77. Cyamte. 

This is one of the characteristic accessories in many of the mica and 
hornblende schists of Macon,* Yancey,* Mitchell,* Caldwell,* Catawba,* 
Gaston* and other counties, and is generally of a greyish white or grey 
color, and in imperfect crystals. line crystals occur at Clubb Mountain; 
coarsely bladed masses of a blue and greenish blue color at Swannanoa 
Gap,* also near Ray's Mica Mine,* Tancey county ; in Wilkes* county, 
in Stokes county,* six miles east of Danbury, at Davidson College,* in 
Mecklenburg county, at Crowder's Mountain,* in Gaston county. A 
greyish white, radiating cyanite is found at Ararat river,* four miles south- 
east of Mount Airy, in Surry county, and a white cyanite at the foot of 
Earnett's Mountain,* in Person county. 

7S. Toi'Az. 

Topaz is reported as oeenrring at Crowder's Mountain, but it is very 
doubtful ; crystals from there, which were considered topaz, were cyanite. 
The variety, pycnite, occurs in finely columnar aggregations of a yel- 
hjwieh and brownish yellow color, associated with garnets, near White's 
Mill,* Gaston county. 
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79. Enclase. 

.General Ciingman mentions a very handsotne crystal of tiiis rare min- 
eral from the gold mine of the late Murril Mills, in the eastern part of 
Polk county. 

SO. TlTAKITE. 

General Ciingman mentions titanite, or ephene, as occurring in Bun- 
combe county. I have observed it at Morganton Springe™ in minute 
brown crystals, in hornblende elate and in granite at White's Mills,* in 
Gaston county, and at Rogers' Ore Bank, near Danbnry, in Stokes connty. 
To this species probably belong two of Prut. Shepard's very doubtful 
species, the Xanihitane, from Green river, in Henderson connty, and the 
Pyromelane, trom the gold washings of McDowell county. 

SI. Staurolite. 

Very large, brownish red crystals, from two and a half to three inches 
in length, and one to one and a half inches wide, single individuals as 
well as twins, at the Parker Mine,* in Cherokee coiinty. There are 
many other localities in Cherokee and Macon counties, where it occurs 
abundantly in argillaceous and taleoee slates. 

Ji. Hydrous Silicates. 

82. ClIEYBOCOLLA. 

Inferior specimens, generally much mixed with other copper orps, have 
been observed at the copper mines, for instance, at the Gardner Hill and 
Cambridge Mines, in Guilford county, the Pioneer Mills, in Cabarrus 
county, the Hopewell,* in Mecklenburg county, the Clegg's* Mine, in 
Chatham county, the Gap Creek Mine,* in Watauga, and many others. 

83. Calamine. 

The only specimen of calamine, which I have observed, came from 
Silver Hill, Davidson connty, where it occurs sparingly as an incrustation 
of fibrous and radiating structure upon argentiferous galenite. 
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S4. Tat.c. 

FoHalad talc, ol a white or f^reenish wliite color, is i'oniid in loatij of 
the chrysiillte beds, west ol the Blue Ridge, at cihooting Creek,* Clay 
>coiinty, Franklin,* Macon county, Webster,* Jackaoii county, Hamp- 
ton's,* Mining Creek, Yancey conntj. Bakcrsville,* Mitebell county, and 
other loealitiee ;* in sheets ot throe qniirters to one ineli in thickness m\S 
■of a ECimewhat columnar structure, near Pilot Mountain, Surry county ; 
"fibrous tale, with silky lustre, and of a wlii'e or green color, also com- 
pact, crystalline white talc, with a splintery structure on Valley river,* 
Cherokee connty, and also in Macon* conrnj. Taic slate and coarse eoap- 
Btone is found in many localities throughout die State, 

85. PYEOPni'LLITE. 

In white, yellowish, greenish and brownish white, stellate aggregations, 
iibrons and radiated masses at Cotton Stono Mountain,* Montgomery 
county. Pilot Knob,* Randolph county, Hillsboro',* Orange county. 
Crowder's* and Clubb Mountains, in Gaston county, and on Linville 
Motintain,* McDowell county. The slaty variety forms large beds of 
yellowish white or greenish color in Chatham* and Moore* counties. 

86. Stilpnomelank (?) 

A mineral, similar to Stilpnomelane has been found in compact 
greenish black masses at the Cosby Mine, Cabarrus county. 

87. Gr.AucoNiTE. 

The grwen grains, iorming one of the constituents of tlie many so- 
called marl beds, in the eastern part of the State, are glauconite. 

88. Serpentine. 

The massive are found in many localities. The best appears to come 
from the neighborhood of Patterson, Caldwell county. It has a dark, 
greenish black color, and contains fine veins of the yellowish green 
fibrous and silky ckiysotile, and admits of a fine polith ; greenish grey 
massive serpentine, also with seams of greenish and greyish white chrjso- 
tile is found at the Paker Mine, in Caldwell county, at which place is 
also found the variety pierolipi. Dark green serpentine has been 
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(6 Al-PENIIIX. 

observed in the neighborhood of Asheviilc* in Forsythe,* and Wake 
counties. A greyisli or yellowish green serpcntino occurs in the ehryso- 
Ht« beds of Macon,* Jackson,* Yancty,* Mitclieil* and other comities ; it 
revolts froiJi ihe decomposition ot the chrysolite. 

S9. Di':wEyr.iTK. 

This mineral is found in all the chryiolitG bods ot the Western counties, 
in which yellowish and greeniriii mustios, in tlieir veins or seanii;, through 
t'he decomposed rocks- 

90. KAOLrsiTE. 

Snow white ktioliiie is found as the result of the decomposition ot" 
Kirthoclase at Blaloek's Mica Mine,* near Toe river, also near BakersviUe,* 
ia Mitchell county ; in small quantities at Ray's Mine,* in Yancey county ; 
5good qualities are found six or seven niiies from Newtoo,* Catawba 
■coanty, also in Lincoln, Burke,* Macon and other counties. Clay fcr 
^firebricks ana cartheiiware in many localities throughout the State, 

9i, Damoukitf;. 

Very fine white and yellowish white pearly scales aref^iind witli the 
cyanite at Crowder's Mountain, which are probably damonrite. 

93, Pkninitk. 

The variety Kacmmererite, in violet and peach-blossom red scales, is 
associated with chromite at Franklin, Wohster,^^ Hampton's,* Mining 
Creek, Kich Mountain,* Watauga county, etc. ; three-sided and six-sided 
plated crystals of a dark, greenisli and purplish color, associated with 
talc, etc., in the chrysolite beds at the same localities ;* also, at Bakcrs- 
ville,* Mitchell county. 

03. Pkochloeite (and CiiLonrrE.) 

Fine grained scaly prochiorite, of a dark, green color; is found asso- 
ciated with an albitic rock, trom the alteration of which it has resulted, 
at the Steele Mine, Montgomery connty; foliated chlorite is a frequent 
associate of the other species in the Western chrysolite beds; chhirite in 
scales and scaly aggregations is found in many of the gold and copper, 
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iiLiQCs in tlie State, and cliloritic slate at many localities diroiigbonfc the 
whole slato belt. 

94. CoRvsim-mtATE. 

Probably tbe greater portion of the dark green iuliated mineral, which 
is associated with the cornndiiin, from Jfadison, Macon and Buncombe 
tionnties, belong to these epecies. 

(Theee greenish, ebloritic minerals, fonnd in the State, viz: Penninite, 
Itipidolite, Prochloritc, Corundophilitc, etc., require fidler investigation, 
before in all cases iheir true character and place in the system can be 
decided.) 

95 CiT;,omToiD(?) 

Small scales of a greenisii blaciv mineral are disseminated through 
the slaty pyropliyliite, from Evans' Mil!,* in Chatham eonnty, whichs 
appear to belong to tbie species. 

Of). Maegaktte. 

In small foliated maaees of sdver wiiito eolof a;nd pearly Instre, some otV 
the folia showing planes of erystals, assoeiated with the corundum at- 
Corutidnm HiH,* near Franklin, also abont eight miJea from Frankliii,, 
with pink eorundiiiti. It has also been observed with the bine coninduni' 
from Madison county. In small scaly aggregations, with the eorundtim, 
of Crowder's* and Clubb Mountains, where it also occurs crypto crystal*' 
line and in peeiidoniorphs after cornndniii. 

2. Coltimhates, Etc, 

97. Pl'KueULOEE. 

itficroscopic brownish yellow of hcney yellow grains and crystals, whiclk 
appear to be octahedra, with dodeeahedral planee, are- associated' witic 
orthoclase, tourmaline, etc., at Ray's Mica Mine,* on H-urricaRe'M'oii7i" 



, Yan-iey county. 



9S. Col™ 



This mineml also occurs at Riy's Mica Mine* in imperfect crystals 
and grains, associated with garnet, beryl, ete., in ortbodase and muscov 
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so Ari'KNLiIX. 

vite. The few- crystals, whkli iiave been found, were not perfect ennnali 
for measuiement, but their appearance and association leave very little 
'donbt that they are cohimbito. General (,'Iinginan reports this mineral as 
■being found in tlie soil of several localities. 

'JO. Y'rruoTASTiLn'K. 

According to General Clingmaii, i^rains of this mineral have been 
■fonnd in several localities. 

100. Sajiaebkitk. 

Grains of it have been ubserved in several cotiniies, as elated by G-en. 
■Clingman. 



In crystals and grains, associated with riitile, brookite, zircon, niona- 
:Kite, etc., in the gold mines of Entherford and Burke counties. 

3. Pliosphates, Arsenates, Etc. 

103. Xemotime. 

In minute crystals, iu the sands, from gold washings in McDowell, 
Burke and Rutherford counties. 

103. Apatite. 

This is a rather rare mineral in this State. I have onaerved it in 
imperfect crystals of a greyish and reddish green color in orthoclaae, etc., 
at Ray's Mine,* Hurricane Mountain, Yancey county, and in small granu- 
lar patches of a greenish color, in granite, found three miles south of the 
Blue Bidge,* sixteen to seventeen miles from Jefferson, on the road to 
Wilkesboro'. 

104. pYiiojfoRi'nrrE. 

This is one of the most beautiful minerals found in North Carolina, 
and formerly has been quite abundant at the Silver Hill Mine, which 
furnished very handsome specimens of hexagonal prisms and cry,=tallinc 
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aggregations oi difforeut shades from colorless almost to black, also honey 
and wax yellow, green, brown, etc. ; less abundant, and mostly of a yel 
lowisli green color, it is found at Silver Vallej', Davidson eovinty. In 
green and yellowish gi-een crystals, at the Troutman and MeMaldn Mines, 
in Cabarrus county ; also, at the Stewart Mine, in Union county, and in 
minute green crystals in the gold veins of the Baker* and Miller* Mineis 
Caldwell comity. 

105, MOMAKITK. 

It lias been reported from the gold sands of Rutherford, Burke and 
HeDowcU connties; also, from the neighborhood of Crowder'e Moun- 
tain. The only localities, from which I h-axe seen it. are Todd's Branch, 
in Mecklenburg county, where it has been found in asBOciation witk 
diamond, nircon, etc., and Col. Mills' Gold Mine, in Burke county. 

106. Olivbnite. 

Minute green crystals and brownish green fibrous masses, associated 
with tetrabedi'ite, scorodite, etc., at George Ludwick's Mine, in Cabarrus 
county, appears to belong to this species. 

107. Feeudomalachite. 

In reniform Mid fibrous masses, ot a daik emerald green color, at the 
McGinn and Wilson Mines, in Mecklenburg county, Cullen's Mine, in 
•Cabarrus county, Fisher Hill Mine, in Guilford, at Clegg's Mine,*in 
■Chatham county, and about one mile ifirem the Soapstone Quarry, in 
Moore •county 5* '^Iso, at the Peach Bottom Mine,* in Alleghany county. 



In (Sairk blue crystals and ■crystaJ'line masses, ia quartz, ^nd a^ociated 
>ivith cyanite and margarite at Crowder's and Clubb's Mountains, ia 
'Gaston county ; also, in quartz, and very little margarite, at Coftee Ga^ 
in tlie Sauratown Mouotains, Stokes county, 

a.09. ScOKODtTE. 

I« small leekgrcen and yellowish gresn crystals, associated with tetra- 
feedrite, quartz, etc., at George Ludwick's Mine, in Cabarrus country. 
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110. Wavellite. 

Globular and heinispherical aggregations of white and greyish white 
wavellite, aseoeiatcd with silver, galenite, pyrite, etc., arc rarely met with 
at Silver Hill, Davidson county. 

111. PUAKMACOBIDKHITE. 

Exceedingly minute crystals of this mineral, of a brownish green color, 
are associated with the scorodite of George Liidwiek's Mine, Cabarrus 
«onnty. 

112. DUFKENITE. 

It is rarely met with in greyish gi-een tnfts of silty lustre, with the so- 
called " black band " iron at Egypt, Chatham county. 

113. ToEBEEinTE. 

General Clingman reports Uranite (Torbenite or Antunitel) (?) from 
Mitchell county, and other places. 

114. NlTEE. 

CrystaJiine crusfs on iniea slate at Nantehaleh river,* in Cherokee 
eontity. 

5. TirngstateSj Molyldaies, Etc. 

115. WoLFEAMrrE. 

In laminated masses with cuproscheelite and sheelite at the Cosby 
Mine,* and with barite, at the Flowe Mine, both in Cabarrus county ; 
also, according to General Clingman, frequent in Kutherford -and Burke 
counties. 

lid. Ehombic TusasTATE of Lime. 

Associated with woUramite, in baritc, at the Flowe Mine, in Cabarrus 
county, in small crystals and laminated maesea of a yellowish and greyisli 
color. 
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117. ScnEELITE, 

Orange colored quadratic octabedra are found at the Flowc Mine ; yel- 
lowish brown and greyish, imperfect crystallino masses at tlie Cosby 
Mine, also at the Cullcn's Mine, Cabarrus county, in rounded granular 
patches of a greyish yellow color, with auriferous pyrite in quartz. 

118. CtiPHoecH£Ei.rrE. 

This mineral was iirst observed and distinguished by me at the Cosby 
Mine, Cabarrus county, where it occurs in pRlverulent masses of a pis- 
tacchio-green color, with sheelite and wolfram. 

119. StolzitE- 

A few email quadratic octaliedra of a blueish grey color and one greyish 
yellow, somewhat barrel-shaped crystal of this very rare mineral has 
been found in one specimen of quartz, associated with brown aineblende, 
at Silver Hill, Davidson county. 

6. Sulphates, Chrornatea, Mc. 

120. Baeite. 

In small white tabular crystals, with pyromorphite and manganese ores 
at the McMakin Mine, Cabarrus county. The laminated and coarsely 
granular white variety at the Cosby Mine* and orchard vein, in Cabarrus 
county ; a vein of the coarsely laminated, greyish white barite, at the 
Latta Mine,* near Hillsboro', Orange county. It occurs coarsely granu- 
lar, and has the appearance of white marble, at Colonel "Walkup's,* Union 
county, A vein of very white compact and grannlar barite of from sevei. 
to eight feet in width, has been found at Crowder's Mountain ; west of 
the Blue Bidgo, a vein of eight feet in width, of the white granular 
variety, exists at Chandlers',* nine miles below Marshall, in Madison 
county, whore it is white and greyish white, and of a granular structure, 
with small patches of laminated barite, and again on Elkin creek,* 
Wilkes county. 

121. Ahglesite. 

In small tabular rhombic prisms, with very few additional planes in 
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tlie brown granular zincblende of Silver Hill, Davidson ; also, according 
to General Clingraan, at the Baker Mine, in Caldwell aoiinty. 

12iJ. Ceocoite. 

I have observed this rare animal in small cavities of saccliaroidal cfuartz, 
llrom Nash county, associated with gold and small quantities of galenite 
ia very ]ninute dark hyadnth red crystals, 

123. Melan-i'ekitb. 

As the result of the decomposition of pyrite, disseminated throngli 
many of the mica slates, etc., ot Kuthevford, Clcavelawd and otiter 
counties, nielanterite or copperas is formed, but no good crystaJlized speci- 
mens have come to my notice. 

124. GOS-LARITE. 

In the water of the Silver Hill JVfine, also in fine fibrous crystalline 
masses, formerly at the McMakin Mine, Cabarras connty. 

125. OlIALCANTIIITE. 

Very fine crystals, granular and fibrous crystalline masses ot sulphate 
of copper, were foimerly obtained from the upper works of the Silver 
Hill Mine, principally at the sixty feet level. 

126. At.unogen. 

I have once seen a beautitul specimen of fibrons, silky alnnogen of the 
western connties, but eonld not learn the exact locality, from which it 
came. It is iound abundantly associated witli melantcrite, in Eutherford, 
Clfcavcland and other connties, but not in good specimens ; also in Iredell 
county and in Catawba.* 

127. Jarobite. 

The impure varioty generally called "Misy," has been observed in 
association with galenite and pyrite, at Flint Knob.* 

138. MONTANITE. 

This very rare tellurate of bismuth has been found with tetradymite at 
Bacid Beck's Mine, in Davidson county, and at Captain Mills' Mine, in 
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Burke connty. The yellow oxide of Insmiith, observed by Dr. Asbiiry, 
at the Aebury vein, i[) Gastnn county, may belong to this species, 

1, Carbonates. 

120. Calcite. 

I have not seen any eryatallized ealoito from tliis Stiite. It occnra 
coarsely granular in !i vein at Hoover's Mine, about sis miles trom Silver 
Hill, at Moore's Mine, ten miles southeast ot Lexington, and rarely at 
Silver Hill, and the Steele Mine, Montgomery connty. Small quantities 
of granular calcite were fonnd in digging a well at Morrisviile,* Wake 
county. The granular variuties, which constitute marWe, are sometimes 
fonnd associated with the compact varieties of limestone in the band, 
which passes throngh North Carolina, trom Stokes county, through Ca- 
tawba, Lincoln and Gaston counties, so, for instance, at the quarries of 
Martin* on Snow creek, Bolejack,* jiear Gerinanton, Pfaff, in For- 
sythe. Hooper* in Catawba and Stowe* in Lincoln connties, and in the 
Eocene limestone of New Hanover eounty. A veined grey and white 
marble is found at Powell's Quarry, near Catawba Station. Very beau- 
tifnl varieties ot white, pink and grey marble are fovmd abundantly at 
the Kantahaleh river,* Marble creek,* Valley river* and other places in 
Cherokee connty. A band ot compact limestone, sometimes finely granu- 
lar is found at Turkey Cove,* and Cedar Cove,* in McDowell county, 
also in Transylvania* and Henderson* counties. It is also found in small 
seams and crystalline grains, replacing in part the orthoelase oi a massive 
granitoid gneiss in Harnett connty. 

130. Dolomite. 

Grannlar dolomite ot a greyish white color, resembling nmrble, is found 
on Valley river,* ten miles from Murphy, Cherokee county. 

131. Maonksite, 

The lamellar white and greyish variety, from which distinct cleavage 
crystals can be obtained, is fonnd at McMakin's Mine,* Cabarrus county ; 
also, with chrysolite at Webster,* Jackson connty, and Hampton's,* 
Minitig Creek,* Yancey county. At the latter locality is also found the 
ivhite compact, and at Webster,* the white earthy and pulverulent 
variety. 
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86 APrKNDIX. 

133. SiDEltTTE. 

Ill fine rliombohedriil crystals, formerly at tiie MeCiiUocli, tlic Nortli 
Carolina, and Reveral other mineB in Guilford county, where it occurred 
ill considerable masses in the vein. In the same manner it is of treqiient 
occarence in many of the gold veins of the State, especially in those 
■which carry copper. It often forms almost the whole mass of the veins, 
frequently, however, decomposed into limonite, which etill retains its 
rhombohedral fonn, for instance, at Conrad Hill, in Davidson county, and 
Gaston county, at some of the mines in "Randolph county, and the Cosby 
Mine,* in Cabarrus county. In smaller quantities it has been observed 
in Stokes county, and some of the mines in Mecklenburg county. A 
■white cleavable variety occurs at the Eudesill Mine, near Charlotte. 
The eartliy and argillaceous varieties ol siderite from large beds in the 
triassic coal strata of Chatham county,* and constitute the so-called black 
band or ball ore at Farmvillo, Egypt,* the Gulf,* etc., in Chatham county. 

133. RlIODOCUEOSlTE. 

In small globular pink and roeered concretions, with earthy manganese 
near Franklin, Macon county, also mixed with magnesite, talc, etc., in 
compact and granular masses at the McMakin Mine, Cabarrus county. 

134. Cerussite. 

The most beautif nl crystallizations, single inaividuals as well as twins, 
have been found at Silver Hill, immediately after the discovery of the 
mine, aigo white, yellowish and greenish white, compact varieties, fre- 
quently highly argentiferous. A very interesting occurrence at the same 
mine is eeruasite, pseiidomorphous after pyrite. Yellowish white colum- 
nar cerussite occui-sin Gaston county. Ehombic prisms with octahedral 
planes, together with im[>erfeet crystalizations and earthy masses, are 
■found at Clegg'a Mine, Chatham county. At Elk creek, in Wilkes 
county, earthy cerussite has been observed coating galenite. It is also- 
foiind at the Baker Mine,'" in Caldwell county, and at Murphy, Cherokee 
county, 

135, Malacuite. 

Malachite, in its varieties, fibrous, compact and earthy, being the result 
of the decomposition of other copper ores, is found in association with 
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the latter in almost every copper mine in the State. The Guilford, Ca- 
barnis and Mecklenbnrg county copper mines contain it. I have observed 
the fibrous variety at Silver Hill and Oonrad Hill, in Davidson county^ 
the Gillis Mine,* in Person county, the Cheek Mine, in Moore county, 
and both the fibrous and earthy malachite at Clegg's Mine,* in Chatham 
county. It has been found in the Brushy Mountains,* Alexander county, 
the Peach Bottom Mine,* Alleghany county, the Ore Knob Mine, in Ashe 
■county, the Gap Creek Mine,* in Watauga connty, the Cullowhee,* Sa- 
vannah,* and Waryhnt* Mines, in Jackson countyj and many other 
localities too nuineroua to be rasntioned. Pseudomorphs of malachite, 
after cubical cuprite have been fonnd at Ovillen'e Mine, Cabarrus county- 
ISO. AzuRriE. 

This variety of carbonate of copper is far less frecjuently met with. 
Small but very beautiful and perfect cryrtals arc found at Clegg's Mine,* 
]n Chatham county, and at the Cheek Mine, in Moore county. It is rare 
■at the Cuilen and Boger Mine, in Cabarrus county, and the Wilson Mine, 
an JVIeckleH-biirg county. 

137. BrsMurrrE. 

In yellowish white concretions, often of a pearly lustre or white incrus- 
tations upon gold-bearing quartz, at the Asbiiry Mine, in Gaston county, 
where it has been discovered by Dr. Asbury, 

Mineral Coal. 

138. Ahthracite. 

A ^■ery interesting occurrence of anthracite is that of masses with coiT- 
■clioidal fracture in the vein rock at the Clegg Mine*. The bituminoua 
coal, both ot the Deep and Dan rivers, is frequently, especially near trap- 
■dykes, almost deprived ot its hydrocarbons, approaching often true 
anthracite. 

139. BwtrMitJotig Coal. 

The greater portion of the coal in the Deep fiver bc^s is biftimiKotrs 
coal, the volatile matter varying from about eight to thirty-two per cent. 
Tlie Dan river eoalj which I had an opportunity to examine, is go^ealJed 
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ecmi-bitumiv.oHS coal, that fruni Bome recent developments, near Stokcs- 
biiTg, Stokes county, containing abont ten per cent of volatile matter. 

liO. LioKiTE oil Bkown Coal, 

Frequently mot with in the marl beds ot the eastern counties, and in 
Trias ot G-ranville county,* on Tar river. 

This completes the list of minerals thus far found in the State of Nortii 
Carolina, which neceBsarily form only l!ie basis of a more conipleto work 
on tlic Mineralogy of the State. 

Many of the species, wliich arc mentioned in the al»ovc, were deter- 
mined by qualitative, chemical analysis, tlie nature of others can be 
aeenrately established only by very minnte quantitative analysis and 
crystallographie determinations, both of which, you arc aware, eousumo 
much time. However imperfect tlie above work may be, I believe it to 
^^s sufficient to show the very ^rcat richness of both interesting and 
tiseful minerals and ores, and thfit iheir development will place liorth 
Oarolina in the first rank of the mineral producing States- 
All of whifih is respectfully submitted, 

F. A. GENTH. 

December 15th, 18T1. 

-"SpecimoQs ia the Muauuin at R.iltigh. W, C. K. 
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On page 
On page 
On page 56, 
On. page 5T, 
On page "' 
On page 
On page 
On page -> 
On page S9, 
On page 60, 
On pago 60, 
On page 61, 
On page 61, 
On page 61 
On page 61 
On page 63, 
On page 64, 
On page 69, 
On page 72, 
On page 73. 
On page 74 
On page 76. 
On page TS 
On page S3 
On page 82 
On page S3 
On page 83, 
On page 86, 



line 37, strikeout one "which." 

lice 13, read "Tantalates " instead of " Tentalates." 

line 32, read " 4 " instead of " 3." 

linB4, read "Morgantoc" instead o£ "Norganton." 

line 6, read " cotnndum " instead of " connnduoi." 

line 7, begin a new linewltli "A yery beautiful * « * '" 

line 9, read "county" instead of "eoounty." 

lice 33, read " HiU " instead of " Hill. " 

line ^, read " Ashe " instead of " Wilkes." 

lines 11 and 13, read " at theSteele Mine, Montgomery," inat«ad of " DayidBon." 

line 31, read " gneiasoid" instead of " geniasoid." 

lines, read " octabedral " Instead of " octrahearal." 

line 7, read " Rndesill " instSad of "ndesiil." 

line 35, read " fortj " instead of " forty ■elglt," 

lioeSS, read "information" instead of " inf ermatlon. " 

line IS, read "Guilford" instead of "Cabarrus." 

Iinel3,read " trichite " instead of "trltchite." 

line 13, read " mine" instead of "mtne." 

line 11, read " manganese ' ' instead of " maganese." 

Hoe 35, read " Katharlnenbni^ " instead of " Katharlnebei^." 

line 17, read "Steele" instead ct "Steel." 

line 1, read " Euclase " instead of " Enclase." 

line 39, read " Pennlnite " instead of "Peninite," 

line 13, read " Torbemito or Autunite " instead of " Torbenite or Antunitel." 

line 30, read " scheelite " instead of "sheellte." 

Ine 9, read " BcbeelitB " instead of " sheelite." 

line 10, read "Orciiard " instead of "orchard," 

line 13, read "form " (vietead of "from." 

lu' 
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JVFFEN"DIX: D. 



CORUNDUM AND ITS ASSOCIATED ROOKS. 



KY BEV. C. D. SMITn. 

I propose, ill this paper, to discuss that rare and valuable mineral, 
■Corundum. The discovery of it in the United States is of comparatively 
recent date. Its discovery and development in quantity sufficient to 
render the mining of it an obieet, and to give to it a commercial and 
economic value amongst the resources of North Carolina, is of very recent 
date. Its geological and lithologica! relations and character are matters 
of scientific interest, and claim for it a place in the official report for the 
State. The probable introduction of its use into the arts, and the con- 
sequent demand for it in quantity, will necessarily make it an important 
article in our resources. 

The geological formation to which the outcrops that bear Corundum 
belong, IB of the Azoic time or age. The principal mass of the Blue 
Ridge, as it tends southwards from the Grandfather Mountain, is Granite 
and granitic Gneiss. These rocks are quite crystalline and have a large 
per cent, of Peldspar in their composition. They arc the oldest rocks upon 
the continent, perhaps in the world, and are, in the proper sense of the 
term, primordial. The rocks, of which the main mass of this part of the 
Blue Ridge is composed, bear very little evidence of being disturbed 
since the upheaval. 

There is, however, a zone of gneissic rocks on the northwest side of 
the ridge, which has been much disturbed since the main mass was folded 
up. At this point, where the Oornndum is found, this zone lies about ten 
miles from the summit of the Blue Ridge, though as it tends northeast- 
ward, it diverges further and further from the principal elevation until it 
crosses the French Broad Valley, when, owing to the curvature of the 
ridge to tlie northward, ifc approaches nearer and nearer the main eleva- 
tion, and so passes directly into the angle, where the Blue Ridge and Iron 
Mountain separate. Along the entire length of this zone from Cane 
creek, in Mitchell county, to Ohoeestoce, in Union coimty, Georgia, and 
perhaps still further south, there is a system of dike fissures through 
wbich, at intervals. Chrysolite and Serpentine have been protruded^. The 
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GneiBB, which eDcloses these Chrysolite ahd Serpentine beds, ia eomewhat 
peculiar and deservcB a more special description. It bears evidence of 
having been much aifeeted by heat from the dike fieenree which traverse 
it. It is eonseqiiently hard and eryetalline in a high degree. This rock 
is charged with grains and partial crystals of a rose color, sometimea 
sparcely distributed, and at others predominating. I have heretofore 
claBEJfied this rose colored material as a species of Garnet, and see no good 
reason for changing my opinion. The Mica in the composition of this 
rock is usually of a brownish black color,'while the Teldspar is quite white. 
This contrast in color, of the component minerals, gives to well selected 
Bpectmens a very handsome appearance. 

The mineral silicates found in this rock are almost entirely anhydrous 
silieaces of Alumina, such as Kyanite, Tourmaline, Garnet, Epidote, etc. 
It is also charged with metalic sulphurets of Iron and Copper, and very 
sparsely with snTpTinrets of Lead and Zinc. It is in this zone that the cop- 
per mines of Jackson, county are located. 

Along this fecit tliere are numerou.8 .out-crops and beds of Syenite. In 
this distribution of flie Hornblend there is~ii"lact worthy of special note, 
because it has a special bearing upon the question under consideration. 
In traversing the Chrysolite out-crops from Corundum Hill, in Macon 
county, north-eastwards, the Geologist cannot fail to observe a gradual 
decrease in the approximate out-crops of Hornblend to the Chrysolite, and 
an increase of Feldspar, usually decomposed, forming a species of Kaolin. 
This is especially true up to the Yancey county line. From Corundum 
Hill, as the zone crosses the Tennessee valley in a south-west direction, 
the fissures scatter, until instead of being from one to two miles across the 
zone, it is some eight miles across it in the Tennessee valley. Some 
observations upon the facta here stated led me to suspect some important 
change in the axis of the disturbing force, and after such examinations as 
I have been able to make, I am satisfied that the axis of disturbance, 
which had maintained a uniform line from Mitchell county to this point, 
here terminated against the most southern and massive part of the ISTan- 
teeyalee mountain. This is a transverse chain that intersects the Bluo 
Ridge at the head of the Tennessee river, Nanteeyalee river and Talula. 
Here the Blue Eidgc curves around the head of Tennessee river and runs 
several miles north, until it forms a junction with the Nanteeyalee, and 
then tends off again to the sonth-west. Had the line of disturbance con- 
tinned in its regular course, it would have passed directly through this 
great mass at tho point of intersection between the Blue Eidgc and the 
Nanteeyalee. and from that point south-westward, the dikes and oat-crop9 
would have traversed the main crest of the ridge. The axis of disturb- 
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ance, howerer, was here shifted to the north-west, so that when it re-appears 
on the west side of the Nanteeyalee chain, it is with its relative distance 
from the summit of the Bhie Kidge. 

The ont-crop of Chrysolite at this point, on Buck creek, a tributary of 
the Nanteeyalee river, is the boldest I have seen at any point on the zone. 
Here, too, and lying on the south and upon the Chrysolite, is the heaviest 
bed of Syenite I have ever seen. It is at least ten thousand feet thick. 
It sets in rather abruptly, and from this point south-westward is very per- 
sistent, constituting a distinguishing feature with all the Chrysolite out- 
crops as far as^I have traversed the belt. 

I have been somewhat particular in describing, the immediate geology 
of this zone, beeausc it has a significance in reference to the occurrence of 
Corundum, as will be seen in the sequel. I am sure the reader will not 
regret this description of the rocks and their relations, when he comes to 
consider that it is not only certain classes of rocks, but the special condi- 
tion and associations of such rocks that produce any given class of 
minerals. 

Tiie Chrysolite bears decided marks of its igneous origin. Its general 
crystalline texture, together with disseminated octahedral crystals of Mag- 
netite and Chrome'Iron, speak of its igneous origin. It is a laminated 
rock, but the strike of its laminje seldom conforms to tho strike of the 
enclosing rocks. It appears to have been protruded or lifted through the 
fissures and laid at various angles across the enclosing gneiss. It cannot, 
therefore, be regarded as a regular interfoliation, nor as an intercalation 
with the enclosing beds. It differs from them, as already stated, in its 
strike, and generally in its inclination. Tliese facts all point to it as an 
igneous rock. 

These Chrysolite beds are traversed by numerous seams or veins of 
Chlorite — mostly the species Gorundopholite, Leuehtenbergite, and prob- 
ably Rhodopholite, together with Talc, Asbetus and Chalcedony. I now 
Bpeak more particularly of Corundum Hill or the Gulsagee mine. There 
also occurs here, in connection with the Chryoslite, what I have named 
Anthophyllite rock. This rock is composed of Talc, green Ohlonito and 
Anthophyllite, with disseminated crystals of Chrome Iron— the Anthophyl- 
lite, however, largely predominating. There exists also in these veins or 
Beams of Chlorite, massive black Tourmaline. This is sometimes wrapt up 
in apparently geodes of Chlorite. I have occasionally seen specimens of 
it which possessed regular tables, resembling in shape the tabular pieces 
of Corundum often found in the Chlorite. On these grounds are also 
found ActinoUte Tremolite, Chrome ore and what is perhaps a species of 
Pyropholite. 
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In these Chlorilic veins the Corundum cliiefiy occurs. The Chlorite 
seems to have been first cryetalized, and then the Aluraiua, of which the 
Corundum ie composed, was evidently in a state of solution and luust 
have permeated the Chlorite either in thermal waters or steam. Tiiis 
theory is sustained by facts patent to every carefal observer. Plates or 
scales of Chlorite are often enclosed in the Corundum. It is, moreover, 
not uncommon to find Corundum that conforms in its faces and general 
shapes to the Chlorite that is present. 

One of these veins carries massive Tonrmaline, which is associated very 
intimately with the Corundum. Occasional specimens have been found 
in which it appears that the Corundum and Tourmaline crystalized at the 
same time and mutually penetrated each other. On one part of the hill 
there are considerable masses in which it appears that the Corundnm was 
first crystalized in small coarse hexagonal prisms and then disseminated 
through the Tourmaline while it was in a plastic state, and hardening, the 
Tourmaline encloses and holds the Corundum. Another of the veins upon 
this hill is composed of decomposed Feldspar, a little soft Chlorite and 
occasional small fragments of Emerylite, bflt tho Feldspar predominates 
lai'gely. Through this mass or gang Corundum is distributed in small 
imperfect crystals, in grains and even as mere Corniidum sand. When 
the soft and lighter n;aterial are washed away, which is easily done, tho 
Corundum obtained is very pure and in a favorable condifiou to be ci'oshed 
for nsa in the arts. This vein pvomises to be valuable in its yield of Co- 
rundum as an article of commerce. These associations demonstrate that 
Corundum does not occnr alone or by itself^ but ahvaj's in the most in- 
timate relations with somo other mineral having kindred elumeuts. This 
remark will apply not only to this locality, but to otliei'c also, as v;e shall 
hereafter sso. What has been said of CorLmdom as fo;ind at tho Onlsagee 
mine, is true of all the localities where it ha^ hiicu found in the same 
neighborhood. 

After tho scattering aud termiuatioa oi' tho lliics of disturbance as 
heretofore described, it re-appeara oti the wcit side of tlic Kanteojalee 
mountains, on Buck creek. Here is the largest oui-crop of Chrysolite to 
be found at any point along the zone for a diitaneo of a hundred and 
ninety miles. The bed covers an area of at least tlu'ee hundred acres. 
The Chrysolite here does not carry so ranch of the Corundophoiite as at 
Oornndom Hill. Most of tho Chlorite that exists at this locality is soft 
and of a dark silvery color. This variety has none of that rigid and 
crystalline structure that characterizes the deep green variety. Indeed, 
much of it that is of a grecu shade is not compact, bnt rather friable, 
being a loose aggregation of small scales. I have seen upon these grounds 
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but little white foliated Tale, such as occura at the Culsagee mine and in 
itB vicinity. This out-erop is comparatively barren in Chalcedony, 
although occasional pieces are met with. I have not yet found so much 
as a single specimen of Tourmaline at this locality. At every other point 
east of this, and at Gainesville, Ga., where I recently discovered Oorun- 
diim, Tourmaline is present. Its absence here is a distinguishing 
feature between the Euck creek and Culsagee localities. Hor doca An- 
thophylhte abound here as it does at Coriindnm Hill. There it exists as 
large massive rocka ; here I have not found even a good hand specimen. 
Another characteristic of this ont-crop is the sparcity of Chromium, 
There is not an appreciable amount of Chrome sand present to interfere 
with the process of washing Corundnm from the dirt. There is much 
more Actinolite here than at the Onlaagee locality, and Tremolite is some- 
what abundant with Actinolite., Amianthus also occurs here of a very 
iioe quality, andPicrolite exists in seamsor apparent veins in the Chryso- 
lite rocks. Beautifnl specimens of it may be Lad at this point. I havo 
here foond Chrysolite attached as an enveloping matter to considerable 
masses of Cornndum; and I also found a white silky fibrous mineral, 
which I havo classified as Marmolito. This also envelopes Cornndam. 

The most marked characteristic of the Euck creek dut-erop is the oc- 
currenes cf.Fcldepars differing from those heretofore found in the general 
geology of this saction. I have not found anything like them at any 
other point in "Wcytern Carolina. Ono variety is found in masses upon the 
surface resembling iii shape the masses of Corundnm found in close 
proximity to the 3!''eldspar, Some of these lamps will weigh from eighty 
to a hundred ponixls. Some of them when broken are very white and 
are laHsslve in their structure, having very seldom any of the usual 
facel angles of common Feldspar. I have a specimen in which it seems 
to run imperesptably into Corundum. This may prove to be a psoudo- 
morph, a question I am anxious to iiave examined hy the most profound 
anylitiea! chemistry. These Foldspathie masses differ from Cornndum in 
epscific grfivily, hardness and the usual crystalline feces. Some of this 
variety more translucent than that just deaeribed and having the faces, 
luster and hErdnesa of Feldspar is penetrated through and through with 
crystals of black Hornblend. This is probably Orthoclase. 

On another part of the out-crop there occurs largo masses of appa- 
rently another variety of Feldspar. Seams running through some of theso 
masses are filled with a rather granular Actinohte of a most beautiful 
green color. Grains of this Actinolito sometimes penetrate the Feldspar, 
which often has a greenish and blueish green color. In this variety, 
there occurs, sometimes amongst the Actinolite, and then again in the 
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Feldspar, small fragments of beautiful pink and rnhy colored Corundum. 
I Lave not however discovered any blue or gray Corundum in theeo rocke. 
Thia variety is probably Labradbrite, 

The principal question, however, to be discussed touching this wonder- 
ful out-crop with its great variety of minerals is the maiii veins in which 
the great body of the Corundum occurs— for it evidently occurs in veins 
here. The manner of its distribution upon the surface and the minerals 
with which it is associated in mass give evidence of veins. These veins 
probably occupy subfissures in the Chrysolite rocks. This opinion is baaed 
upon the existence of Hornblend, and yet another and in this geology 
unusual variety of Feldspar in connection with Corundum. This Feldspar 
i have classified as Conzeranite, The crystals are long and vertically 
striated, and generally of a grayish and yellowisli gray color. There is 
also in this associated mass frequently Eraerylite of a fine quality. When 
split into moderately thin plates it is almost entirely transparent. I had 
a small pit dug while upon the grounds and found this vein stone or 
mass apparently in place only two or three feet below the surface. Here 
I found one mass sticking in the surface, principally Corundum, which I 
suppose will weigh nearly or quite five hundred pounds. All that I saw 
and turned over during one day's exploration, I suppose would amount 
to two thousand pounds. There is abundant evidence of veins of this 
character at different points upon the out-crop. 

The difleronce in the associated minerals here and at the Culsagee 
mine, will at once suggest to the scientific reader a probable difference in 
the crystalline structure of the Corundum. There is a marked difference 
— a difference too that suggests, as I have already intimated, the probable 
existence of pseudomorphism at this locality. At Corundum Hill, (Cul- 
sagee mine,) the general form of the Corundum is tabular. These tabu- 
lar faces are striated both ways or at right angles. They appear to have 
been laid off' with mathematical precision for an infinite number of small 
cubes. Cleavage is often obtained with great perfection following the 
lines of striation. There appears at the Culsagee locality a strong ten- 
dency in the Corundum to regular erystalization. Small hexagonal prisma 
are common, and even in the larger masses it is not uncommon to find 
two or three faces of a hexagon. One crystal having all the faces of a 
hexagon well defined, has been found, which approximates closely three 
hundred pounds in weight. The prevailing colors here are the Sapphire, 
Kuby and Gray — rarely opalescent in small crystals 

At the Buck creek locality the principal part of the Corundum is more 
massive in its structure, and when faces exist a general interlocking of 
them appears. This structure gives to these masses great toughness, and 
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renders fracture very difficult to obtain. Some masses, however, are tabu- 
lar in their strncture and striated, but the strife are not at right angles 
but cross each other obliquely, giving, when cleavage is obtained, rhom- 
boidal faces and angles similar to that of common Feldspar. Cleavage in 
some specimens is eminently perfect. The prevailing color of the Co- 
rundum at this locality is gray and blueisii gray, with much less of the 
regular Sapphire, than at Corundum Hill. This Corundum is very hard, 
and usually gives extremely sharp cutting angles. It is a superior stone 
for use in the arts. 

The pink and ruby colored Corundum found at this locality is distinct 
from that described. It occurs in a different matrix, and so far as my 
observation extends, is wholly unconnected with the gray colored variety. 
While this is the case here, the red variety at Corundum Hill is inti- 
mately connected with the gray and blue varietiea. Generally, the ruby 
color penetrates a gray stone from a quarter to half an inch from its sur- 
face, and then gradually disappears. At the Buck creek locality the color 
is solid through the whole stone, and I have hope, when the Spring opens 
to find valuable specimens of it. 

I have not discovered any cubic or octohedral minerals at this locality. 
The law of crystalization prevailing here seems to be the rhomboidal, 
and I repeat, what I have already said, that there is probably a change 
going on in the Corundum at this locality and psaudomorphiam may pre- 
vail here. This is, at least, an open question for scientific investigation 

Were I in a position to make a close, practical and systematic investi- 
gation of the entire Chrysolite zone, there are strong probabilities that 
other and valuable discoveries might be made in this rare and interesting 
mineral, I know of its existence for a distance of one hundred and 
twenty or thirty miles along the zone, but having passed over the line of 
out-crops hastily, and not being able at my own expense to investigate 
the respective localities, I am unable to say whether it occurs in quantity 
at any other localities than the two I have discussed in this paper. , Such 
examination as I have suggested would perhaps develope gems of Euby 
and Sapphire, and Diaspore, another rare and interesting mineral. 

I have given a brief outline of the immediate geology along this zone 
of Chrysolite dikes and a statement of the principal minerals that occur 
on the Corundum bearing out-crops. ' I have described asnear as practica- 
ble the mode of the Oorundnm's occurence and also the minerals imme- 
diately associated with it. I have stated the facts plainly, avoiding 
technicalities as much as possible, for the benefit of the general reader, 
and I hope that 1 have, in this paper, contributed something to the char- 
acter of the grand old Korth State for mineral wealth. 

C. D. SMITH. 
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The iTioet striking general feature of the table is the j>redom,mance of' 
westerly win^e in all the divisions, and at nearly all tho stations. A 
little closer inspection discovers that this predominance is most decided in 
the western region, and very slight in the eastern. It is worthy of note 
further, that while the winds which make up this result, in the average 
for the state, are nearly equally distributed to the three octants, S. W., 
W,, and N. W., with a slight plurahty of days to the first, in each of the 
different sub-divisions, it ie dne to the preponderance of a difiereut 
octant, viz : of the S. W., in the eastern ; N. W., in tho middle ; and W., 
in the western section ; this preponderance being very marked in the 
last case. After the westerly winds, it will be observed that the next 
class in order of frequency is the northerly, except on the immediate sea- 
coast, where the preponderance passes to the southerly, from the great 
frequency of the winds from the S. W. ; and the most infrequent in all 
sections and at nearly all the stations, are the easterly wiiids. And if 
only the E. octant is considered, it will be seen that in the general average 
for the State, tlie prevalence of this wind is limited to about two weeks ; 
and if two stations be omitted, the average would tall to 11 days in tho 
year for all the others. But at Franklin this octant is credited with a 
number of days only second to that of the W. ; and at Wilmington it 
reaches nearly a month. 

If the distribution of the winds be examined in reference to the sea- 
sons, it appears that in tlie State as a whole, the S. W, wind is prepon- 
derant in the spring and summer, and in the autumn and winter the N. 
W. and N. E. octants divide the sway with it almost equally ; and the 
same fitatetnent holds for the eastern section with a more decided empha- 
sis on tho first of it, while in the middle region the prevalent winds arc 
those from the three westerly octants with the northeastern, the N. W. 
having the advantage in spring, autumn and winter, theS. W. (slightly) in 
summer, the N. E, direction being more common in atitumn and winter 
than theS. "W.jandof almost as frequent occurrence in spring and summer. 
In the western division the most common wind in all seasons is tkat from 
the W., its preponderance being most decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable local 
peculiarities are, the prevalence at Boone of winds from the W. fully 
two-thirds of the year, at Lenoir the predominance of the N. W., at 
Greensboro of the W., and at Newbern of the S. W. octant ; and the 
oeeurrence of E. winds for nearly two months at Franklin, while at Ox- 
ford this octant is wanting altogether. 

These are some of the salient points, obvious on a cursory inspection 
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the rocks aud the mineral deposita found in them, Begfniiig upon the 
north and coming in regalar order towards the Blue Ridge, wc have first 
the Taconic or oldest sedimentary beds. This series enters the State 
frotii Georgia and Tennessee, striliing through the northweBtern part of 
Clay eonnty, and the central part of Cherokee, continuing through Swain, 
the northern parts of Jackson and Haywood counties. 

The mombors of tliie series are qnartzite, Limestone (marble) day 
elate, and drab colored Talco-mieaeioiis slates, with occasionally a solid 
conglomerate. There ie a central belt or zone in this series extending 
from the 'Georgia State line tliroagh Cherokee county, that has a wonder- 
ful grouping of minerals in it. Tliie zone passes from beyond the l^otley 
river in a' north-eaat direction, crossing the Hiwassee at Murphy, and 
passing up Valley river to its head, and thence through the corner of 
Maeon and into Swain, There is nearly thirty miles along this zone 
that abounds in Iron beds. The ore is a brown hydrated oxide. It ex- 
its Id great abundance. The beds are numerous, and the ont-erops indi- 
cate exbaustless quantities. Tlie ore la rich iti metaliu iron, and the 
metal has proved to be of superior' quality, well adapte'd to the taanufac- 
tnre of carwheels, fee. In immediate proxiniiitj to the iron ore are beds 
of Agalmatolite— a superior soapslone for lining blast furnauees. It also 
makes a good lubricator for heavy machinery, as well as superior tips for 
gass burners. Associated with the iron and soapstone, are numerons 
and continuous beds of marble. Thife marble will be valuable as a fiux 
in the reduction of the iron ores. It possesses one advantage as a :fliix. 
It is almost pure Lime, being' destitute of magnesia, "While this is true 
of tlie Oljerokee marble, the Limestones generally that occur with iron 
ores in the Silurian and Oarbouiferous periods are more or leas dolomitic, 
and are therefore more or less refractory in the fire. HeDce, in tho re- 
duction of the Cherokee ores, with wood coai as fuel and the marble as a 
fiux, tho best results must be obtained in the prodiietion of pure iron. 
The marble, besides its value as a flux, cannot fail to be valuable as an 
oi'namental stone. It occurs of great beauty and excellence. The quality, 
at the respective localities where it crops out, diSers materially. At 
number six, near Murphy, there is a grey marble, susceptible of a high 
finish. . At Marble branch, three miles from Murphy, there is white mar- 
ble of good quality from which tombstones have been manuiacturad. At 
David Taylor's, some twelve miles up the Yalley river from Murphy, 
there was some beautiful white marble I'aised several years ago by parties 
who were searching for metalic veins. Tbe other out-crops along the 
river have not been specially osMinned, until reaching Mr. J. T. Young's 
"two miles above Valley Town, where there is an outcrop yielding a 
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well being, and to that variety and prodiietiveness of industries which is 
moat eondncive to the collective prosperity of a people. 

Sanitary. — And as to salubrity, it must be evident to any one who has 
considered the topographical featnres of the State as hereinbefore de- 
scribed, and the prevalent climatic conditions, as developed in the present 
chapter, that the conditions of insalubrity cannot exist otherwise than 
locally and exceptionally. And the case becomes still stronger when the 
underlying geological structure is taken into account, which is almost 
every where favorable to ready and complete drainage, ao that the waters of 
the most copious rains disappear from the surface in a few hours at most. 
And the sanitary statietics of the United States census reports show that 
the death rate for this State for 1870, for example, is much less than the 
average for the United States, — less than one per cent, against an average 
of more than one and a qnarter, and if the comparison be carried back 
to include the reports for 1860 and 1850, the rates are still in nearly the 
same ratio, viz : 1.14 to 1.31 ; and as has beeu stated already in another 
connection, so far as concerns one of the most, prevalent and fatal affec- 
tions, consumption, one of the two small areas of total exemption in the 
whole United States is found in Nortli Carolina j and if the figures which 
express the ratio of deaths from this cause to total mortality, for the en- 
tire State, be compared with the average for all the states, the contrast 
will he found not less striking than that of the general averages above 
given. 



It has long been known to botanists that the territory of Worth Car- 
olina presents one of the finest fields in the United States for collection, 
on account of the great variety and interest of its vegetable productions. 
Many plants of northern habit, such as are common in the White Moun- 
tains, for example, and along the northern lakes, find their southern geo- 
graphical limit in tlie mountains of this State; andquiteannmber of others 
spread from the Gulf and the Mississippi Valley to the Cape Fear and 
even to Pamplico Sound. So that the flora of this State is continental 
in character and range, combining the botanical featnres of both extremes 
as well as of the intermediate regions. 

The results of the preceding discussion of the climatology of the Stale 
furnish ample explanation of the fact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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ence to >tlie development of Manganese, I am opinion, howeyw, that 
workable qnantity of it niay be found in that zone. 

There is upon the lands of the late Capt. !N^ S. Jarrett, in the neigh- 
horliood of the red marble locality, an interesting locality of Chalcedonie 
qnartz, such as is used in the manufacture of Burr-stones, It has the 
appearance, in the bluff where it shows itself, of existing in large masses. 
No excavation has been made, however, to determine whether large 
blocks of sufficient size can be obtained for the manufacture of solid burrs. 
It has the appearance, however, of yielding such blocks. 

A few weeks ago I saw, for the iirst time, on Yalley river, a fine, well 
laminated bed of Itaeolumite (fiexable Sandstone.) The day was too far 
spent for any extended exploration. It has a litbological relation favora- 
ble to the existence of Diamonds. I, however, mention it here as an 
example of the wonderful grouping of the Valley river zone. 

No investigation of the Valley river range has been made further 
Northeast-ward than the mouth of Nanteyalee. I cannot, therefore, give 
any reliable information as to the mineral resources North east- ward from 
that point, on that range. 

Immediately succeeding these Taconio beds, in descending order, is a 
range of Aluminous Mica shales. I so name them because they abound 
in Staurotite and Kyanite, and being rich in Pyrito, are constantly disen- 
tagrating and decomposing where they are eufBciently exposed. This 
decomposition results in a hydrous compound of Iron and Ahim. This 
range of shales passes through Clay, Macon, Jackson and Haywood. In 
the latter county it, however, pinches or slabs out' after crossing the 
Pigeon river. At this point, and up the Pigeon some five or six miles 
Southward a duplicate bed sets in rather abruptly and extends on the 
same direction through Buncombe and a portion of Madison, but slabs 
ont in Yancey. This belt is not rich in Metalic ores, but compensates 
for this barrenness, in the Alumina it yields to the soil. Much of the 
fine wheat land of Haywood county owes its superiority to this feet. For 
while Alumina enters very sparingly into vegetable structure it possesses 
a well known property of absorbing and retaining moisture, and of giving 
tenacity to the soil. 

Succeeding these beds and overlying them in the inverted order which 
the rocks hero have, set in the great Gneiss beds. About midway 
between the Aluminous shales and the summit of the Blue Eidge, tho 
character of the Gneiss is marked and peculiar^ It abounds in rose 
colored Garnets. Indeed, I have seen localities where the garnet had 
replaced the quartz and Feldspar, making a garnetoid rock, composed of 
black mica and rose garnets. Some of this rock makes handsome cabinet 
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specimens. It is a noteworthy fact tliat wherever we find this rose 
colored garnet in the Gneiss, we invariably find sulphnrets of Iron and 
Copper. This rocli is evidently the source of the Copper of this belt, 
because tlie veins that have been developed are inclosed in it and Syenite, 
some of which also contains the same variety of Garnet. Following and 
in the center of this garnetic Gneiss there, has been some igneous dis- 
turbances, doubtless at an early period after the Gneiss beds wore up- 
heaved and turned upon their edges. There is a system of Chrysolite 
dikes in this particular zone extending from the north-east corner of 
Mitchell county to Track-rock, in Union connty, Georgia, a distance of 
about hundred and ninety miles. It perhaps continues through Georgia 
into Alabama. Indeed, I explored a similar system of Chrysolite out- 
crops in Tallapoosa county, Alabama, holding the same relation to the 
axis of upheaved and the Tsconic beds that they do here. These dikes 
occupy a narrow zone throughout the entire length. The out-crops, 
however, while numerous, are at intervals, so that there is no continuous 
bed of Chrysolite or Serpentine. These Chrysolite dikes bear Cornndum 
at various localities. During tlie hasty examiriation which I made of the 
localities in Mitchell I was unable to find Corundnm, 1 was unable, also, 
to detect some of the more intimately associated minerals. Through 
Yancey my explorations had a similar result, with the exception that at 
one locality where, it was alleged, a handsome piece of blue Corundum 
had been picked up. There I obtained by panning the sands of the 
branch some very small fragments and crystals. The general absence of 
Tourmaline, Ilornblend, Margarite, Chalcedony and Ripidolite led inc to 
suspect that but little Corundnm would be found on those oiit-crops I 
examined. 

Passing into Madison county, on the waters of "Little Ivey, there exists 
Oornndum on the lands of Wm. Carter, about one mile from Democrat 
po6t-o£6ce. At this locality it is associated with Margarite, Tourmaline 
and Eipidolite. I gave instructions to the parties, who held a lease on 
the property, huw to prosecute their search, and have since learned that 
thsy succeeded in finding a small vein. There are no out-crops of interest 
in Buncombe until we reach the valley of New Pound creek, on the west 
side of the French Broad river. There, on the, lands of Mrs. Luther, I 
found a small specimen of the minera'. My examination of other out- 
crops in the same neighborhood were unsuccessful. At the head of New 
Fomid creek the line of dike fissures enters Haywood cQunty and passes 
down North Hominy creek .two or three miles. On the lands of Mr. 
Enoch Hall I found Corundum in small fragments, having Ripidolite as 
the associated mineral. The ont-crop at this locality is emalJ, covering 
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only a few acres of ground. In Mr. Hall's neighborhood some parties 
were testing for Mica and found a smaU vein of Cornndura associated 
■with Mica and Albite. This vein, however, is in elosejproximity to the 
Chryaohte on Mr. Hall's l-ahde, and constitutes the only inst;ance in, which 
I have found Corundum Outside of Chrysolite rock. I have not been 
advjeed for over a year as to whether the parties operating upon tlio prop- 
erty have found it in sufficient quantity to render it an object ot com- 
mercial interest. 

On entering Jackson county, the Chrysolite crops out at several points 
along the Scott's creek valley, and on the Tuckasegee river, at Webster. 
At all the localities in this county tiiero exists a good deal of Kipidollte. 
At one I found Margarite, at two others Bronzlte, but at none of tlieni 
did I find Corundum. My examinations were, however, altogether too 
hasty to bo satisfactory. I am impressed with the belief that this rare 
and valuable mineral will yet be found in Jackson. Near the dividing 
line, between the counties of Jackson and Macon, and within Macon, the 
OhryBolite crops out again. Here a little Oornndiiin has been discovered. 
There are several out-crope down the Ellijay valley, and at Lylee' mill 
there has been quite a quantity of fragments and sections of crystals 
washed out, besides the discovery of some massive Corundum. Gen. 
Clingman operated upon this property at one time for Sapphire and Euby 
gems. I have never understood whether he found any, precious stones or 
not. I think this property is worthy of a more thorough and scientific 
investigation. Passing from this locality to the Sugar Town valley, wo 
come to the Jenks mine. Here +he first discovery of Corundum was 
made west of the ^French Broad valley, and inasmuch as much has 
been said about this discovery, I shall forbear any account of it in this 
report. The property was purchased by Col. C. W. Jenks, for Capt. E. 
B. Ward, of Detroit, Michigan. At the time this purchase was made 
about one thousand pounds of Cornndum had been dug out near the sur- 
face, and a portion of it sold to Mineralogistsfor cabinet specimens. Three 
veins had been cut at a few feet from tlie surface, and some handsome 
crystals obtained. ' The Chrysolite out-crop at this locality is embraced 
within twenty-five acres of ground. Corundum was found^at numerous 
points over the whole area of out-crop, and masses were obtained weigh- 
ing as much as forty pounds. Following the digging done by Mr. H. M. 
Crisp and myself, Col. Jenks' workmen obtained from the vein a crystal 
weighing three hundred and fifteen pounds. The hexagonal faces were 
well defined upon it, and while the principal part of it was gray, there 
were portions of it of sapphire blue and rubj red colors. After the dis- 
covery and mining out of this crystal I know scarcely any thing of the 
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operations upon the mine. Col. Jeriks enclosed the grounds and allowed 
no one to go within the enclosure without a written permit from, the 

superintendent. He has kept the results of his operations concealed from 
the public. I made application to Ool. J., through his superintendent, 
for permission to examine the mine with a yiew to reporting upon it for 
the State. He'granted permission, with the restriction that the report 
should be submitted to him for his approval before it should be given to 
the public. Under such restrictions I declined to examine the mine at 
aU. I, however, have confidence in the value of the mine, based iipoQ 
my observations previous to the sale of the property. The Corundum at 
this locality has Eipidolite, Tourmaline, and Margarite as its immediate 
and most intimate associates ; besides these there are Chalcedony, Chro- 
mite. Spinel, Actinolite, Asbestus and Anthophyllite upon the mining 
grounds. 

It is unpleasant to be excluded from information which the State is 
entitled to and the scientific world desire, in regard to this mine, and 1 
am sure public opinion will not approve a pohcy ■which has deprived 
them of it. On three or four different properties in the same neighbor- 
hood, Corumdnm has been found and a strong probability exists that val- 
uable crystals may be found upon them. The line of out-crops crosses 
the mountain which divides the Tennessee valley proper from the Sugar 
Town valley. On reaching the Tennessee valley the disturbing force- 
seems to have scattered and the dikes are therefore scattered. This may 
be attributed to the configuration of the Blue Eidge at the head of the 
Tennessee river. Hero the ridge forms a considerable curvature around 
the head of the river, and tending nearly north for eight or ten miles 
forms 3 junction with the !Nanteyalee chain which-is one of the tranverse 
chains forming one of the peculiarities of onr mountain system. Had the 
axis of disturbance which caused this system of dikes continued upon a 
direct line as it has done to this point, then it would have entered the 
central mass of the Blue Kidge beyond the Nanteyalee chain. The dis- 
turbing force here conformed to the relation it held to the ridge from 
UTitchcil county to the Tennessee valley, a distance of an hundred and 
thirty miles, and shifting to the northwestward, reappeared at Buck 
creek, a tributary of the Nanteyalee, holding its relative distance from the 
summit of the Klue Kidge. 

On reappearing it has produced the grandest mass of Chrysolite rock 
in the States of this Union — perhaps in the world. The out-crop is a 
mile and a half in length and covers at least four hundred acres. While 
all the other out-crops described are inclosed in CJneiss, at Buck creek it 
ia inclosed in a Hornblendic rock. Over the whole area of this Chrysolite. 
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bed Conindum has been found, some masses of which will weigh 
from three to six hundred pounds. One vein has been opened from 
which a good hand can now raise from three-quarters of a ton to a ton 
per day. From some teats that have been made, other veins are known 
to exist. These veins yield principally grey Corundum, having great 
hardness and toughness. The immediate associates of this grey Corun- 
dum are Margarite, Ripidolite, Zoisite, Albite and Hornblend, (the variety 
Arfvedaonite.) I have obtained specimens containing all these minerals 
together. It is a noteworthy fact that no Tourmaline has yet been found 
here. Running through the center of this Chrysolite out-crop there is a 
green Diorytic rock composed of Smaragdite and Albite, forming a nar- 
row zone. This rock bears a pink or pale red Corundum of great 
beauty. I have also obtained a few specimens of it of a deep pure ruby 
color. I have also obtained some specimens of this rock that contained 
m addition to the red Corundum, a beautiful sky-blue Kyanite. Corun- 
dum has been found scattered over the whole area of the out-crop. Ac- 
tinolite, Eipidolite, Anthophyllite, Vermiculite, Picroiite and Chalcedony 
(sparingly) exist here in addition to the other minerals mentioned. This 
locality, when I first discovered Corundum there, was in Macon county, 
but now lies in Clay, the county line having been changed. \ 

Crossing the mountain to the Southwest Chrysolite crops out again on 
Licklog and Shooting creeks in the Hiwassee Valley. At Mr. Tipton's 
on Licblog, Corundum of pink and blue colors occurs ^wrapt up in a sort 
of hydrous silicate of Alumina and Magnesia. At Mr. Dodgen'eon the 
same creek a like colored Corundum occurs with Ripidolite, Then in 
the Shooting creek Valley it occurs on the lands of Mr. James Kirby 
with Hornblend and Ripidolite, and also on the lands of Amoa Ledford, 
Lucius Ledford, Samuel Hoghead, and H. M. Penland, associated prin- 
cipally with Ripidolite and Tourmahne. Here the zone crosses the 
Georgia State line, and Corundum occurs at several localities, the associ- 
ted minerals being Ripidolite, Margarite, Tourmaline and Arfvedsonite. 

In the South-eastern corner of Jackson county upon the South side of 
the Blue Ridge, near the base of Hogback mountain, there exists' a 
Chrysolite out-crop upon the lands of Capt. Thos. D. Johnston, where 
Corundum has been found. Several hundred pounds were obtained from 
some excavations made. Amongst this Corundum were some handsome 
specimens of red and Opalescent colors. It has a remarkable and easy 
clearage and moles very handsome cabinet specimens. The associated 
minerals are Margarite, Tourmaline and Ripidolite. When I visited the 
locality several months ago the excavations were in such condition that! 
13 
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conld not see the vein or form any definite opinion of its capacity or 
ciiaraeter. The ont-erop, howe^-er, covers sereral acres of ground. 

This diseovery of Corundum is not without its yalue to the arts. 1ji- 
deed, as an abrasive it has no superior except the Diamond, and its de- 
Telopement and general introduction as an abrasive -wiU enlarge the de- 
mand for it. Along the zolle of these Chrysolite dikes, it will, I have no 
donbtbe developed in large quantity as the demand for it increases. 
Besides this general use for it in the arts, I have reason for believing that 
gems of Sapphire and Huby of great value vriH yet be found. 

Ohromit'3, or chromate of Iron occurs in the Chrysolite rocks through- 
out the entire range so far as I have examined it, I have never been 
upon an ont-erop of this roek which did not contain crystals of Chromite 
imbedded in the rock. At a few localities it has been observed in con- 
siderable masses. On the mine fork of Jack's creek in Tancey county, 
Chrome ore crops out on a Chrysolite ridge, where from the angular 
character of the blocks there are good reason to suspect that a vein exists. 
I have bbtaioed Epecimeos at that locality quite free from foreign matter 
and rich in Chroininni. Near the town of Webster, in Jackson county, 
there also exists Chromite. Many years ago when I first examined the 
locality, there were masses npon the surface of from one to two hundred 
pounds weight. It was destroyed for concealment, or used in building a 
road by the county authorities, so that very little can now be seen upon 
the surface. During my last examination, however, I found a vein of it 
exposed in a gulley. This vein is enclosed by Chrysolite. From what 
I know of the largo angular blocks that once lay upon the surface and the 
(Character of the small vein I have recently seen, I think that a valuable 
deposit of this ore exists here. At Col. Jenk's Corundum mine in Ma- 
con county, I obtained several masses of Chromite of eight or ten pounds 
weight previous to the purchase of the property by Coi. J. At several 
other points I have often found small lamps of it from the size of a pea 
to that of a hen's egg. No special eearch, however, has been made for 
it, owing to the remoteness of the localities from railroad transportation. 
There is one other rare mineral that occurs witli the Chrysolite at Web- 
ster. I allude to Genthite. This mineral contains a large per cent, of 
NicHe, It has the appearance of a hydrous silieate, and occurs in seams 
of serpentine, sometimes a quarter of an inch tliick. It also occurs in a 
very porous Chalcedony. The contrast between the green Genthite and 
the white Chalcedony makes a rock of rare beauty. There are also spec- 
imens of Bronzite at this locality. 

There are numerous granite dikes all along the range of Chrysolite 
dikes, the granite dikes, however, taking a wider range than the Chryso- 
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lite .dikes. I ;:^apd .tJieac granite .dikes as of ihe .swne age of ithe <3hryB- 
olite. They ate bot^ due, ^o doubt, to the .eauie diBtorbln^ force. This 
eeejJis evident from the chrjstaline character of the -C^neiss enc^ouQg 
them. The granite dike .matter ia often .well defined, and very distinct 
frpni the eneloHng wall ,rock. I observed in the .Glai-isea Buokhanon 
mine, in Mitchell, — a mine opiated by Capt. J. K. Irby, at the time of 
my visit in the euramer <if 1873 — that the walling remained, very often 
nnbroken, when the vein matter was blasted out. 'That mine, when I 
saw it, was a fine example of » dike fieeiire filled with a coarse granite. 
Indeed, true mica mines belong to these granite dikes. I have visited 
quite a number of workings all along ,the belt from Mitchell to Georgia, 
and have not yet seen a good productive mine of mica, only where the 
evidence was clear as to the dike character of the vein. Nor do these 
well defined veins invariably make productive mines, for the reason that 
some fissnres are filled with barren matter, white in others the law of 
erystalization acted on a much larger scale in one than in another. It is 
worthy of special note, that where, for example, the hexagonal faces of 
the mica crystals range from one to three inches, this law as to size holds 
good in that vein. Again, when the prospeeter finds mica in his vein, 
having what the miners call a straight edge, which ia only one face of a 
crystal of mica, say six inches in length, though the remainder of the 
eiystal may be rough and irregular, he .may be pretty certain that the 
vein will yield blocks of good size, and the only remaining question with 
him is as to quantity and quality. Some dikes seem to have been filled 
with something like equal proportions, of ^Feldspar, Quarts and Mica, and 
it sometimes so happens that a large percent, of themica in a vein has 
been very imperfectly crystalized, the plateg interlocking, niaking a sort 
of gnarled mass, rather than regular transparent plates. These facts 
should be bornein mind by proepecters for mica mines. A. good deal of 
money has been spent upon large seams of Feldspar, which occaaionally 
occur in Gneiss rock. Some times a few blocks or crystals of glass are 
obtained of respectable size from these seams. Eut they being a part of, 
and incorporated with, the other elements of the Gneiss, are unreliable 
and in no instance have made valuable mines. Another thing to be con- 
sidered is the lithological character of the rocks in which the dike veins 
occiir. At some localities the walling is altogether Gneiss, at others one 
wall is Gneiss and the other Syenite; and again, I have seeu;the walling 
a sort of Chlorite; shale having Hornblend inita composition. My obser- 
vations have brought to light an .important fact in connection with these 
respective wallings to regular Mica veins. "Wherever .one of the walls 
is Hornblendic rock the Mica is more liable te be specked by Magnetite 



ityGoogle 



'108 



appBHDir. 



than if both walls are pure cryataline Gneiss, and it is almost invariably 
the case that when a vein is walled with the kindof shale' Just meationed, 
the Mica is so much impregnated with Magnetite as to bo unfit for the 
ordinary commercial uses. There is another feature of these granite 
dikes worthy of note. The Feldspar in some of them has been decom- 
posed and constitutes Kaolin, "Where the Feldspar is in this condition, 
other things being favorable, the Mica is usually well erystalized and of 
good quality, though other veins, where the vein matter is solid, yield 
largely of Mica of good size and quality. 

The Mitchell county mines when I visited them in the summer of 1873, 
promised good results. Operations were carried on upon some four or 
five mines in the neighborhood of Eakeraville, perhaps the most impor- 
tant one being the Sinkhole mine, the property of Messrs. Heap & Clap. 
The vein at this locality is a soft one — the Feldspar being in a decom- 
posed state. Most of the work dane upon this vein has been with the 
pick and without blasting. The yield of mica has been large, and the 
quality excellent. The vein is perhaps half a mile in length, and at the 
time of my visit gave no signs of diminishing in depth. If the water can 
be controled it is vaJnable property. An interesting feature of this mine 
is the ancient work done upon it. large excavations have been made by 
some ancient race of people of whose history we know nothing. They 
evidently did the work for mica, because the vein does not bear any mc- 
talic ore. Moreover, nothing bnt fragments of mica have been found in 
immense dnmp-heaps, while the vein yields an abundance of large sized 
taica. The race must have been one possessing a considerable degree of 
civilization, and certainly attached an economical value to the mica. 
There is, however, no trace of evidence as to what use they applied it. 
They were of the race of mound builders, and their occupancy of the 
country could not have been later than the days of the Toltees. 

I have been informed that other evidence of old workings exists in 
that section. 

I cannot speak in detail of all the mines in Mitchell. That section is 
evidently rich in mica. Two mines are mentioned in Yancey as profita- 
ble for working. The mine of Jos. "W". Gibbs on south Toe river, about 
eight miles south-east of Bumsville, was not fully open at the time of my 
visit. The vein seemed to be large, some eight or ton feet in thickness, 
and in proportion to the cubic feet worked out yielded one pound of 
trimmed mica to every three and three-elevenths cubic feet of the vein 
worked out. I have recently been informed that Mr. Gibbs is still ope- 
rating with profit upon the mine. 

The Eay^mine, situated about four miles south-east from Bumsville-, 
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lias been extensively worked. At the time of nay visit, two companies 
of hands were operating upon different sections of the vein, I was in; 
formed that the yield at that time was from one to one and a half pounds 
of trimmed mica per day to the hand. .This vein is an interesting one. 
The fissure is a zigzag np the face of the mountain. At least such was 
the appearance presented by the different openings and driftings upon it. 
Kone of the works had been carried to any considerable depth. This 
mine has, however, been quite a productive and remnnerative one, and 
first and last has yielded a large amount of good merchantable mica, I 
obtained from the rubbish of the mine Bomo very fair crystals of Beryl, 
and was informed by the workmen that the owner, Mr. Garrett Eay, had 
collected quite a number of handsome crystals. Columbito also occurs in 
this mine. My search, however, through^the rnbbish was rewarded with 
obtaining only two small crystals. 

My impressions in regard to the Eay mine were that the proprietor 
ought to have a deep shaft sunk upon the vein. Tiiis would- settle the 
question raised in my own mind asjto whether the vein bears Tin or not. 
There are some reasons in my mind for suspecting that Tin may possibly. 
exist at that locality. Where the whole operation has been one of profitj 
the proprietor could well afford to settle the question in the way sug^ 
gested. 

After leaving Burneville and following the range Soath-westward, on 
reaching Madison the rocks become Chloritic and Slaty, and in and 
through Buncombe still more bo. I have not been able to find any well 
defined dike fissures filled with granitic matter in these last named rocks, 
and was not therefore, favorably impressed with Madison and Buncombe 
as a district Hkely to prove a good Mica mining section. Nor have I 
learned that any profitable mine of this mineral has yet been found in 
either of these counties. A party did make an opening near the head of 
Swauannoa with fiaftering prospects, but the last information I had from 
them they had ceased operations. On reaching Haywood the rocks be- 
come more crystaline and the prospects better for granite dikes. A 
mine has been opened about five miles South of "Waynesville and is being 
operated by Messrs. MeOampbell & McLung, of Tennessee. I did not 
■visit the mine but gathered the following facts from Mr. McCampbell. 
The mine is on lands belonging to the heirs of the late Jas. K. Love of 
Haywood county. There are two openings npon the vein which he der 
scribed as being one hundred feet wide and one hundred yards in length. 
It is a granite, vein, , The largest sizes of trimed plates of Mica obtained 
from the mine are 9x11 inches and 6x15 inches. It is but seldom that 
plates of this size are obtained. This fact speaks well for the mine. Five 
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hatids in one month produced five hundred and fifty pounds of triraed^ 
merchantable Mica. This waa Over four pounds per day to the hand, li 
similar results can be realized the year around it would certainly make a 
handeome busine^. There are other flattering prospeets in Kaywood 
cOtfnty. 

Paesing into Jactsoa there are increasingeTideneeaof dike fissures, and 
the general character of the rocks is more favorable to Mica mines. Sev- 
eral veins have been opened in the county and a good deal of Mica takea 
out and shipped, but I am sorry that I cannot give any definite informa- 
tion m to the status of operations upon the mines at present. There is, 
however, strong evidence that Jackson county will prove to be valuable 
as a mining district for mica. The range passes from Jackson into Macoa 
fiounty. In this county granite dikes are more numerous than in any 
other county 1 have visited [excepting only Mitchell. There are several 
openings in this county. The first made and worked is a mine at the 
head of Cowee creek, now owned and operated by Mr. Brooks, a gentle- 
man from the State of Ifew York. This mine has yielded a large amount 
of Mica of good quality and of average size. The crystalization of the 
Mica is firm and its average and color good. The proprietor is not 
operating a large force upon the mine at present, having divided his 
forces for the purpose of prospecting upon other properties. This veiBj' 
which is called Mica city, is evidently a fisure vein. It is located in 
Gneiss, and the Gneiss at this place bears copper. Indeed, there is in 
the quartz and Peldspar that make up the Mica vein, a smaller vein of 
Pyrite which is magnetic, that bears some Copper and perhaps a little 
Kiekle. In the immediate neighborhood, and on the same range, there 
is a vein in Gneiss rock that contains Argentiferous Lead, Zinc Blend, 
Copper Pyrites and Pyrrhotite. I mention this in connection with this 
Mica vein because it renders that locality unusually interesting. 

West of Mica city and on the western side of the Tennessee river, there 
is another locality where Mr. Brooke is opening for Mica with flattering 
propects. Near the Watauga gap, and not exceeding a quarter of a mile 
from the State road, is a locality known as rocky face- Here considerable 
work has been done and several hundred ponuda of merchantable Mica 
taken out. "Within the last year this property changed hands and from 
some cause Unknown to me has not been operated upon since the change 
was made. 

About one and a half miles from Franklin a mica vein has been tested 
on the lands of Dr. B. W. Moore. The vein is located in Gneiss, and 
bears the marks of a regular dike. In power it is about six feet with 
branches. It is Feldspar with a central quartz vein. The Mica usually 
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lies in the Feldspar near — often aloBg side of the quartz. I saw one 
crystal, usuallj called block, which -weighed upwards of eighty pounds. 
The glass obtained at thia miiie ia of excellent equality. It promises to 
be & productive and valuable vein. 

West of !Franklin, twelve or fifteen miles, there are flattering prospect?. 
LaTge masses of Mica are seen at the surface of a vein traversing Gneiss 
rock. There are in the county many other localities that promise fa- 
Torably, but -which have not yet attracted prospecters. 

The constantly increasing demand for Mica must lead to a more regu- 
lar and systematic method of mining for it. This industry is destined to 
become more general and remunerative in the counties weat of the Bine 
Eidge, 

In discDSsing the question of copper, I must pass over the same zone 
in -which Corundum and Mica are found. The peculiar character of 
Gneiss, already described as abounding in rose colored garnets constitutes 
the copper bearing zone with a single exception, which will be pointed 
out, I have not explored Mitchell county for copper. It may be, how- 
ever, that it exists in that county. When there last Summer, I passed 
over a remarkably heavy Trap dike. A few miles from Bakereville, on 
the road to Jack's-creek, I first saw it and traveled upon it for several 
miles. I was told by the gentleman, -with me, that it constituted the prin- 
cipal rock on the Pumpkin-patch momitain, and extended for several 
miles north-eastwards. I traveled upon it for several miles south-east- 
ward, I did not see the rock formation on the northwest side of it. It 
may bo that approximating it on the north side copper or magnetic iron 
will be found. I am not sufficiently familiar with the geology of Madi- 
son to say -whether there aro favorable prospects for copper in that county 
or not. I once visited a locality, near the head of " Big Ivey," which 
presented some favorable out-cropping for copper. I am not, however, 
certain as to whether the locality is in Madison or Buncombe. I know 
of a point only a few miles from AsheviOe, on whose lands I am unable 
to say, where there is an out-crop deserving of exploration for copper. 
The belt passes into Haywood county, at the head of North Hominy. 
Here on lands, which at the time of my visit, ia 1860, belonged to Geo. 
Hall, there is an out-crop that is in every way flattering for copper. Some 
parties did considerable work upon the property, but were misled by a-n 
itinerant mining engineer from the North. The gossan is of excellent 
quality, the vein at the surface largo and the walling favorable for a cop- 
per mine. The zone passes down North Hominy to Hall's mills with 
several attractive out-crops between George Hall's and the mill. Eight 
or ten miles southwestwsrd there are out-crops again in the Massey cove 
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and on the Little mountain, in the direction of Waynesville. At these 
localities everything seema favorable for copper. 

At this point I must leave thia zone to discuss a copper locality in Hay- 
wood county in an entirely different geology. It ia on Wilkin's creek, 
twenty-five or six miles from Waynesville and down the Pigeon river 
towards the Tennessee State line. It is lithologically identical with. 
Dncktown, and is in the same geological horizon. When I visited the 
locality in 1860 a considerable amount of work had been done by Messrs. 
Hill & JlcOraken. They first sunk a shaft upon the crest of the hill and 
found some pockets of black copper. They then abandoned the shaft 
and drove in a tunnel from the side of the hill. This tunnel penetrated 
the vein into which they cut some twelve or fifteen feet without reaching 
the opposite wall. The vein is almost solid Arsenical Pyrite, precisely 
eneh as constitutes the veins at Ducktown, I supposed, without analy- 
sis, that the vein matter contained about the same per cent, of copper 
that the same material does at Ducktown at the bottom of the black cop- 
per. At least the copper Pyrites distributed through it appears to be 
about the same. I was assured that the out-crops of gossan extend for 
four miles North-eastward, and generally as bold as at the locality under 
consideration. This is the only point outside of Ducktown where I have 
seen Ducktown duplicated. This locality deserves special exploration ; 
and needs only capital and enterprize to make it a valuable copper mining 
district- 
After passing Wayneiville the copper belt widens out, the zone we 
have been following, passing into Jackson county at the head of Scott's 
creek. There are several out-erops between this point and the Way- 
chutta mine. Some of these localities have been tested by Messrs. Oram 
& Davies who are the owners of sixteen thousand acres of land em- 
bracing these out-crops. The tests made, developed copper, and I have 
been informed by reliable gentlemen that the veins are of good size, and 
the ore, (Chalcopyrite,) of excellent quality. 

On the head waters of South Eichland, a zone sits in, in which there 
are out-crops of Gosean. When I examined this section in 1860, 1 was 
much pleased with the prospects for Copper. Some work had then been 
done on the top of the Caney Fork hald, a mountain dividing the waters 
of Pigeon and Tuckasegee. The prospecter had cut a large quartz vein 
which showed handsome copper ore. Along the.spurs of the mountain 
on the Pigeon or Richland side, I saw two fine Gossan outcrops. South- 
westward from this point, on the waters of Caney Pork, there are large 
exposures of Gossan in Gunstocker Cave. The zone passes down Caney 
Pork, and crossing the Tuckasegee river, runs into the Cullowhee moun- 
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tain. In this mountain is the Oullowhee mine. I visited and examined 
the grounds at this mine in 1860. Having lost the notes of that exam- 
ination, I must rely upon my memory for the facts I asGertaiiicd during, 
that examination. My reeolleetiou is that the vein opened hy Messrs. 
Oram & Davies is about sis feet in thickness. The ore is a rich 
yellow copper, (Chalcopyrite.) Capt. Oram reported to rae ae the average 
per centum of metalie copper from a box of ore sent to a copper furnace, 
twenty-seven per cent. I formed the opinion when upon the grounds, 
that there exists two parallel veins having cross fissures, making a perfect 
network of veins. This is valuable property, and only needs capital, en- 
terprise and the means of transportation to establish, at that point, a val- 
uable mining industry. Further south-westward is the Wolf creek mine,' 
a property I did not visit after a copper vein was opened upon it. I saw 
samples of ore from it, however, that made a good showing of yellow 
copper. This range passes soath-westward into Macon county on the 
waters of Ellajay and Buck creek. I now return to Jackson. Tho range 
or zone from the head of Scott's creek passes along the range of the 
double top mountain, showing the out-crops already alluded to. On 
reaching "Waychutta, there are several out-crops both north-east and south- 
west of the mine. In 1860 tho Wayehutta mine showed handsome spec- 
mens of green Malachite, copper Pyrites and oceaaionally some native 
Copper. I have not been upon the grounds since that date and am un- 
advised as to the present condition of the mine. Shell ridge, Buck 
knob and Hornbuckle may all be included in this belt. Buck knob and 
Shell ridge I examined before any work wag done upon either. They 
have proved to be good copper localities. The Hornbuckle I never 
visited, but it has good reputation for its out-crop of Gossan. 

Worth-weat of tho shell ridge is the old Savannah mine. At this point 
the first discovery of copper was made in Jackson. Here is a good vein 
several feet in thickness of yellow copper. This property is on a trans- 
verse section of rocks. The Gneiss and Syenite strike off to the north- 
west, and about half a mile from the old Savannah is the now Savannah, 
which has been opened since tho close of the war. Messrs. Higdon and 
Buekhanon, the owners of the property, drove in a tunnel and cut the 
vein at twenty-five or thirty feet in depth from the surface. At thispoint 
in the vein there ia a mixture of gossan, black copper, gangstone and yel- 
low copper. Good specimens cannot now be obtained, owing to the fact 
that the Pyretous matter of the vein, since its exposure to the atmosphere, 
is in a state of fermentation. The vein, however, is apparently a large 
one, being from eight to twelve feet in thickness. Tho out-crop continues 
for a quarter of a mile north-westward, and also shows south-eastward on 
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tlie lands of Me88re. Oram & Davis. This zone passes north-westward, 
CEossing tfie connty line in Bet's gap, and shows eopperat the Oorner 
rocit on tha head of Cowee creek, in Macon Gouuty. 

The Bti^k knob zone shows in JIacon at the Corbm knol^. ■where some, 
copper has been recently obtained. The belt here is broad. On Tessem 
tee and Middle creek, in the southern part of Macoa, th«re is a large out^ 
crop of gossan. On Middle creek, near Cabe's miH, two openinga were 
made before 1860, and a large vein cut, but in this instance, as well as all 
others in this whole copper district, so soon as tho prospecters reached 
the u-pper part of a vein, they ceased to prosecute the work further. 
"When these works were open, I obtained excellent yellow copper ores. 
The out-crops extend for the distance of one and a half miles. The prin- 
cipal part of the view belongs to a Cincinnati Company. The Company 
propose at an early day to erect a furnace for the reduction of these ores. 
This is no doubt valuable property. 

Again, there is a locality on Gortoogajay creek, four miles south-west 
from Franklin. This is known as the Patton property, and now belongs 
to the Cincinnatti Company. Tho vein is in Syenite. It ia several feet 
in thickneee, and at the time it was opened, produced very handsome 
Cbalcopyrite, South-westward, at the base of the Nanteyalee mountain, 
there is another locality known as the Waldrope property, where copper 
ocenra, with a fair prospect of a valuable mine. 

The whole belt crosses the Nanteyalee mountain and into the south- 
east corner of Clay county. The section is very mountainous and I have 
not explored it. The zone, however, shows on the west of the mountains, 
in Towns county, Georgia, where there are valuable copper properties. 
In passing over the belt I have only referred to such localities as are 
known to produce copper. There are quite a number of localities where 
I have no doubt valuable depoeites of copper exist. A noteworthy fact 
which I have learned is, that tbe ores on this entire zone in North Caro- 
lina are remarkably free from Arsenical impurities. This will certainly 
add to their value when the time comes for their manipnlation in the 
furnace. The hopes of onr people have been so often blasted as to the 
prospect of railway transportation, that the works at all the copper local- 
ities are in a state of dilapidation and it is very rare when a man can be 
fotmd who will take the trouble to furnish a dozen pounds of ore as 
fiamples. 

Magnetic iron exists at numerous points in the connties west of the 
Blue Eidge, Lithologically considered, it ia not confined to one class of 
rocks, but has a wide range in its distribution. My explorations in refer- 
ence to it have been limited. I have, however, gathered some facts that 
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le'ad me to believe that valuable depoaita of it exist at eeveral points. 
The first range to be noticed' in tbe order I propose to myself is the 
Spring creek range. I have not vtsited the Spring creek seetion, 
but have seen samples of Magnetite from thtee or four localities 
that were highlj magnetic. Some' partiei, were, a year ago, pro- 
specting near tlie h«ad of Spring Greek, but I have not heard the 
result. I am also unacquainted with the geological relations of the ore 
in that section, but Lave no doubt it ia in or at least in close proximity to 
the quartaito belt that crossea the French Broad river at the Warm 
Springs. The general strike of this ra-rtge is in the direction of the head 
of Spring creek. A few months ago I visited a locality at the head of 
Fine's creek, liot exceeding a half mile from the head of Spring creek. 
On the western, or Fine's creek side of the mountain, I found Magnetite 
drifted from toward the crest of the mountain. The specimens picked 
up were quite angular, and bearing other marks of having been detached 
from a vein. I also found fragments of Trap rock with the ore. Passing 
down Fine's creek some two miles, and crossing a spur of the mountain 
to another fork of the creek, I crossed a large Trap dike where I found 
some fragments of Magnetic ore. There I learned that at the head of 
that fork of the creek towards the head of Spring creek there was a fine 
show of the Magnetite upon the surface. I did not visit this point, the 
day having been nearly spent, I hastened on to obtain lodgings. In pass- 
ing down tlie creek, the windings of the road crossed the Trap dike at 
several places. I then visited the locality at Mr. Hardy IN'olen's. There 
I obtained apecimens of magnetic ore, apparently very pure and strongly 
magnetic. Trap boulders are scattered over the hill where the ore is ob- 
tainsd. I thinkthat judicious excavation a will be very likely to develope 
a vein of ore at that point. 

The Magnetite of Fine's creek evidently has an intimate relation to 
the Trap dike. No evidence, however sufficiently strong, has been 
brought to light to determine whether the iron occurs in the Trap or in 
a soft friable alate, somewhat Chloritish, that exists on the same hill. The 
inost reasonable supposition is, that the ore forms a vein in the slate in 
immediate proximity to the Tfap. I waa informed at Mr. Nolen's that 
the dike appears further on and c^u the west side of Pigeon river, but I 
did not pursue my explorations further than Mr. Nolen's. 

The second zone passes through Madison a few miles south of Mfiir- 
Bhall, crossing the French Eroad river a short distance above the mouth 
of Ivy. About three miles up Ivy, from its mouth, there occurs Magne- 
tite on the lands of Mr. Joseph Filer. The prospects are flattering for a 
large vein at this locality. An excavation, a few feet deep, has been 
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made upou the hill side, and a vicn, eofne two or three feet in thiekneas, 
cut. Higher up the hill I observed an out-crop of ore, indicating a much' 
larger vein, and from the manner in which the ore is distributed over the 
surface, I have but little doubt that it exists in large c|_uantity. It is fa- 
vorably located for practical operations. The veins are on a steep ridge 
at considerable elevation above water. At a short distance Ivy creek 
furnishes nmple water power for driving machinery, and the surrounding 
country for several miles abounds in unbroken forests, capable of furnish- 
ing fuel for a number of years to come. The Magnetite at this locality 
13 associated with a Pyroxene like mineral, perhaps, the variety Sahlite. 
The country rock is principally Gneiss. I did not explore this range, 
in cither direction of the strike from Mr. Eller's, and am uninformed as 
to other out-crops. 

The third zone in which Magnetic Iron occurs is in the copper and 
Corundum belt. In this zone the Magnetite occurs in Syenite and 
Gneiss, and in some instances with Ohlorite at Chrysolite localities. On 
Elijay creek in Macon county about eight miles Southeast of Franklin on 
the lands of Messrs. Ward and Moses. A vein is in Gneiss, and at the 
surface has a power, apparently, of seven or eight feet. The ore is mixed 
with quartz, but there is a strong probability that at some depth the vein 
■will produce ore comparatively free from foreign matter. This supposi- 
tion is supported by the fact that in the same neighborhood, on the lands 
of Mr. David Moses, a shaft was sunk about twenty feet deep in search 
of a copper vein. At the surface Magnetite and yellow copper were 
sparcely distributed through a zone of Gneiss some eight or ten feet 
thick. At a depth of twenty feet the Gneisaoid matter was in a good 
degree absent, and Magnetite with a small amount of copper had taken 
its place. This is likely to form a valuable vein. Four miles from 
Franklin in a Southeast direction there exists Specular Iron on the lands 
of Gen'l Thos. M. Angel. No excavation has been made at this locality. 
I have observed masses of ore scattered over the surface weighing from 
one to seventy or eighty pounds. The ore has not been analized, but 
seems to be very pure. The Iron here occurs with Gneiss. One mile 
from this locality, there occurs Magnetic Iron on the lands of Mr. Wm. 
"Washburn, The ore has been found in red earth, in masses weighing 
from one ounce to twenty pounds. The masses are angular and bear 
marks of Laving been detached from a vein. The rocks here are Sye- 
nite—a large out-crop. Some of the ore obtained at a depth of, perhaps 
two feet, has a soft slaty Chlorite attached to it. This fact justifies me 
in determining that the vein is located in Chlorite slate. The ore at tliis 
place is solid and highly magnetic. 
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Taking tliD Specular and Magnetic ore together tiiey promise a valuar 
tie locality for an iron industry. There is a superior water power on 
Sugar Town river within a mile of these ores, and the country contigu- 
ous is heavily timbered. 

ITear the base of the Nanteyalee mountain at the head of Cortoogajay 
creek, there ia another locality of Magnetic iron on the lands of Mr. W. 
C. Kinsey. The |oro here is found with Syenite. No excavation has 
been made upon these grounds, but the quantity of ore distribiited over 
the surface indicate a vein of fair dimensions. Should the ore be de- 
veloped at this locality in aufdcient quantity to justify the erection of a 
furnace, everything else is favorable for manufacturing purposes. There 
is a splendid water power within one mile of the ore, and the forests aro 
ample for coaling grounds. Here the zone passes across the Nanteyalee 
mountain into the south-eastern corner of Clay county — a section I have 
not explored. 

There are many points along the whole Blue Eidge range, on the 
Western slope, where I have observed fragments of Magnetic ore, some 
of them worthy of careful investigation. There ia a probability that nu- 
merous veins of this valuable ore may be found at points other than those 
mentioned. 

Phimbago exists along the entire range embracing the Corundum, 
Copper and Magnetic zones, from Mitchell to Clay. I have occasionally 
observed fragments the size of a hen's egg of superior quality. I have 
not, however, made any special explorations in reference to it. There 
are strong reasons for believing that valuable deposits of it may be found 
in these ranges, 

I ought, perhaps, to have noticed while describing the minerals belong- 
ing to the Valley rirer zone, to have mentioned a bed of black slates on 
the lands of the late JT. S. Jarrett, which are quite fissile, and would, in 
the hands of skillful workmen, make good roofing tiles. 

There is a second Gold belt which passes from Union county, Georgia, 
into Clay, crossing Brass Town creek, near the State line. Tliis zono 
lies on the south of the Valley river zone, the gold occurring near the 
contact of the Taconie series wtth the Metamorphic rocks proper. On 
Gumlog creek, just on the Georgia aide of the line, quartz veins occur in 
Gneiss and Mica slate on the south side of the creek, that are rich in 
gold, while on the opposite side of the creek I have observed 
Gold in Talco micacious slate without any quartz gang. In this order 
the zone crosses the State line. On the lands of tbe Messrs. Brown, Mr. 
Loyed, Col. Piatt, Benjamin Brown and John C. Moore, quartz veini 
occur. From some of these I have seen very rich gold ones. Upon the 
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property of Mx- John 0. Moore, which lies adjoining the Geo-rg% line, 
works were carried oa rpre.vions to the cpmraen cement of the late war. 
A stamp mill was erected and aotne eight o,r ten thpuiand peflnjweights 
of Gold obtained. The yield to the ton of ore wae good, hat tfie brew- 
ing out of the war caused » siispenBion of operations, and the parties 
Blattered and never returned. 

This zone passes in the direction of Fort Hembree, and crossing Hi 
waasee river, follows up the valley of Tesquittee. Near the head of thi 
creek there exists <3o!d on the lands of the late Capt. W. B. Tidwell, 
Capt. "W". P. Moore and Mr. Shearer, Some of the ores obtained from 
this locality I found rich in gold. There is but little gold on any of these 
ranges upon the eastern eide of the Nanteyalee mountains. I know of 
but two points where attempts have been made to mine for it. One of 
these is on the range just under consideration. It is on the waters of 
Briar Town creek, on the eastern side of the Wanteyalee river. It has 
been said that the quartz at this locality yield a fair percent, of gold. I 
have not, however, examined the ore myself, and cannot vouch for the 
truth of the statement. The other locality referred to is in Macon county, 
about twelve miles in a sontheasterly direction from Franklin, on the 
waters of Sugar Town river. Many years ago an 'operation was earned 
on upon this property and fair wages was realized. Mr, Silas McDowell, 
the owner of the property, has informed me that the gold obtained was 
very pare. He states that he had at one time regular octohedral crystals 
of the metal. This as a gold mine is isolated, having no connection with 
any system of Gold bearing rocks. 

In the Southeastern corner of Macon county in "Whitner's Valley and 
the Horse Cove mining has been done for gold to a considerable extent. 
The gold along this zone has been obtained from hranch and creek de- 
posits. It is not known that veins exists there. Indeed, no systematic 
search has been made for them. There is apparently a system of trough 
like vallies or gulches lying immediately along the Southern base of the 
main ridge, and between it and Buzzard mountain in w-hich these mines 
exist. In 1856 I observed at one point in these vallies a narrow zone of 
Talco Micacious slates which led ms to the conclusion that such a zone 
once existed fining up these narrow gorges or vallies, and by abrazive 
forces had been carried away, leaving tJie gold in gravel heds. 

This zone continues North-eastward through Casher's Valley and along 
the Southern base of Hogback mountain which is a section of the main 
ridge. In the Toxaway, .Georgetown and White Water vallies miniiig 
has been done similar to that in Horse cove. At one point in Hogback, 
I have been informed by old miners, that there is a spring breaking out 
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-of the rocks which produced daily deposits of gold. Very rich deposits 
<Eff gold were struct in the raviHeB JiUst below tbo Bpriog Whieh w-^jb 
worked up to the Bpring head. It 'waa found that tke sanda wMeh daily 
accumulated just below the spring ■Wore ricli in gold. Taking Cbe hiol: 
the miners excavated a small baein in the rotfk over which the spring wa^ 
ters ran ont. By panning oQt this baein every morning they would 
obtain from one to three penny weights of gold. Their eageriieBs, how- 
ever, to get at the sources of the gold led them to put a blast into the 
rock thinking they would immediately develop a vein. The blast no 
doubt fissured the rock and the result was the gold ceased to flow out 
with the water. This is a striking exemplification of the old adage of 
killing the goose that laid the egg. The facts here stated I learned from 
Col, Henry Piatt who operated at this spring, a gentleman every way 
worthy of a character for truthfulness. 

The zone paseeB from this point through the Bliio Ridge into Transyl- 
vania county and down Boilston creek, where some gold has been found. 

Much remains to be done in a proper exploration of the gold-bearing 
districts in the trans-niontain counties of the State. The probabilities 
are that mines may be found like that at Gumlog mine, in Union county, 
Georgia, which, besides the gold, yield zinc blend and argentiferous Ga- 
lena. The question is worthy, at least, of careful and patient investigation. 

In closing this report I deem it eminently proper to remark that tho 
State's resources and her projected system of railways are germain sub- 
jects, and tliat the one cannot be succeBsfully prosecuted to the neglect of 
the other. The syst«m adopted years ago for the construction of State 
railways was admirably adapted to the development of her mineral and 
other reBources. Its completion would now add more to her material 
wealth than all other things combined. In the development of her min- 
eral, agricultural and physical resources west of the BlueEidge, and their 
transportation by rail would materially enhance the value of the State 
stocks in her present road. The development and operation of mines in 
the west would greatly increase the value of her real estate and propor- 
tionately enrich ttie State. A careful review of all the facts stated in this 
report will show an immense field for freights which up to the present 
time has been undeveloped and useless to individual citizens, to tho State, 
and to her railroads. For example, her iron, marble, agalmatolite, burr- 
stone, roofing slates, copper, corundum, chromium, etc.; and add her 
furniture timbers, timbers for the manufacture of wheel carriages and 
ship building, locust, lynn, poplar, &e., and there is no district of equal 
size in the States of this Union that can furnish so large an amount of 
heavy freights. 
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It ia proper to remark again, that the discussion of the timhers, the 
agricultural resources, the grazing and dairying business, and the fruit of 
this transnaontaia region would have been legitimate in this report, 
hut I have thought proper to pass it over for the present. 

The facts stated are humbly submitted to the consideration of the 
people of the State and to capitalists abroad, with a devout hope that the 
information may be of future benefit to enterprise and to the State at 
large. 
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